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Safety procedtires are oal:lin<d for the fcllcving 
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developiental and play activities. (JD) 



* . Be prod actions supplied by ZD6S are the best that can Ite aade * 

* froB the original dccoaest. ^ 

*************4*********«****************4*4*4* 4 4*4 44*44 444 444******4*** 



CO 

o 



Safety in Outdoor Recreational . 
S Activities 

"PERMISSION TO REPROPUCE THIS 



Monograph #6 



^ TO THE EDUCATIONAL RESOURCES 
INFORMATION CENTER lERIC} AND 
THE ERJC system CONTRACTORS " 



Sports Safety Series 



Co-Editors 
Joseph Bo^ozne 
Chaunecy A. Morchoilse 
Stanlcy'F. Pcchar . 



A 



EDUCATION AWCLF Ate 
MATlOMALiMSmUTCOF 
EOUCATIOM 

tK(S OOCUAACNT MAS omm^n^ 



Alnertean School and Communhy Safety AssDciation 

-an Association of the 
Amenean Alliance for Health, Physical Education^ 



■ERJC 



and Rccfcation 
noi^ixtccnth Street N. 



W. 



Washington, D.C. 20036 



AAHP£R^ Publications 

Copyright 1977 

The American Alliance for Health, Physical Education and Recitation 



1201 Sixteenth Street, W. 



Washington. D.C 20036 



ERLC 



* , Foreword 

This l^t of the monograph* the5/w^lJ5^^/'eiy5c^IVJ deals withmany of the more popular 
outdoor recreation a I activities ^^^t whieh safety is a vital concern. Noclaim can be made that this 
covers aJI of the activities or even all of the rrK>st important onesbccauscof the wide variety of 
activities whieh can be classiHcd under the broad term, recreational sports' 

The publication of this monogtaph completes the planned revision of.the V^xihook, Sports 
Safety, which was originally published by the Safety Edueation Division of the American 
Association for Health, Physical Education and Recreation (AAHPER). The Ameriean Sehool 
and Community Safety Association (ASCSA), whieh replaecd the Safety Ei^ucation Division 
as^an association in the restructured American Alliance for Health, PhysicM Education and 



Recreation undertool; the task of editing this revised series in sports safety neariy two years ago. 
The number of contributors involved in the complete scries made it impractical to Hnish in a 
shorter period of time. 

With the completion of this monograph, ASCSA will make available a single vdUme 
containing all six monographs comprising the^/^or/j^^e/y^er/en^as origliially planned. For 
iiidividuals with more restricted interests each monograph may also be purchased separately. 

The monographs within the Sports. Safety Series are: 

# L Administration and Supervision for Sqfety fn Sports. 

#2 Accident Surveiiiattee Systems for Sports, ^* ^ ■ , 

#3 S<tfety in Team Sports, ' * 

■ #4 S<^ety in Indiviitttat and Dtuit Sports* 
#5 SiJ^ety in Aquatic Activities. 
#6 Sqfeiy in Outdoor Recreatiotiat^ Activities* 

The ASCSA and the Co-editors thank the many individuals who contributed not only to this 
monograph but also to the ^thcr monographs comprising the Series. Tl^e names of these 
contributors with their eurrcm addresses arc listed in the publication which contains their 
contribution. Without ihe cooperation and efforts of all of these professional j?eopte the 
completton of this project would not have been possible. 

, Joseph Borozne 

^ * . Giauncey A. Morehouse 

Stanley Pechar 
Co -Editors 
Sports Sqfcty Series 
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Chapter 1 



FISHING 

Julian W.Smith 
Michigan Stacc University 



Fishing is one of the most popu1aroutdoorspoits.Tlie simplicity of equipment and ;tlativc 
solitude of l^es and streamsin America offer a safe and relaxing spott for millions of people. 
Most of the potenUal fishing hazards are i^lated to a lack of swimming skills and improper use 
of boats, especially moftorboats. * 

Fishing :fi Bost^ 

" Rcgaf4lcs&Dflifcjacketequf[Hnent,nshemKn using 1}oats skilfsto 
swjm fully ckKbed. While most accidents in andonthewaterresult from carelessness, slippeiy 
boot bottoms, or overloading, the&isalwaysapossibility of sudden stoimsandboatcollisions. 

Manyoftbcsafetyprecautionyelatingti>boat5arediscus$ed in Monograph #5ofthissc7je& 
on sports safety. However, since most fishing accidents involve boats^ some of the accident 
causing situations are described here. ^ 

Movingabootin^boAt^Unc^peaedmavemcntsductoexciicmem, landing fish.or cashing an 
anchor may cause boat occupaiAs to fall overt>oard or capsize the cnit\. IHt is necessary t^stand 
jn order to keep a line from fouling, fello^«Jrs!ji^cn should remain*teaied to iceeptbc boat on 
an even keel. When nioving forward to hoist ai)cb(>r, one should stepon the bottom to maintai*^ 
stability, not on the seats of the boat. The bCKlyshouldbe kept low with one or both hands on the 
gunwalci Care should be taken in hoisting the ancnor when it is fouled jn weeds or mud to 
prevent water from coming in over the^i^dcs. 

Standjnginabomisalwaysn5ky,espeejanyfn rough wateror when 
afKra bad cast. There isalways danger of the boathirtingasnagorofhavjngthcmotorthiown 
accidentally into reverse. " ' . ^ 

Optratingtliemolor.Steppjngjnto a boat while holding a motormaycausc loss of balartce or 
the dropping of the motor. fThe motor should be on thedock edge beforeentering the boat;tben, 
with feet apartjt may U5wung into the boat and over the tninsoQi. Wtte^pulling the starter 
rope, tbeopcratorandaUo*therpef5onsinche boat should be seated. Hard to start motors nee'dto 
be checked by servicemen to guard against engine failure; a breakdown could be tragic in 
stofmsor darkness. The operator should ncvcruse the motoras a seat. When the boat isrunning 
at full throttle^ boat occupants '>houId be watchful for rocks, snags* and floating debris. 

Fishermen usin^motorbo^ts -n largerbodiesofwatcrshpuldhavc full weather information. 
If a storrp threatens while the ooat is out on thJL water, th<f operator should return the boat to 
shore immediately. 

In the event aboatshouldovcrtumtthccardinalrulccallsfor staying with thcerafl ratherthan 
attempting to swim ashore. Following a quick check to sec that all persons arc accounted for 
and floating equipment is secured, the eraft should be righted and hand-paddled, if necessary. 



io tbcnearcstshorc: Lof^l equipmenMna)cbesalV;3g<M later. A gas tank, even thoojgb filled, iv^^ 
float aiKl support an average sized person. ^ * 

Nfght time anglers will need ninning lights and state regulations should be ehccked and 
complied with tp insure the safe Conduct of water craA at night. 
5«fe boftts iMi needed equipment Boat mpiiufactuters use a standard formula for setting a 
safe ca^^ity, whieh isusually displayed c!n a permament transom plate. Heed the total load / 
rating, not only the numbers ^of persons, beeauseJhe weigt^tof motor and gas ean exceed the 
weightof one person. . ' " ' " " ^ 

The CoastGuard, a£ well as most states,. requires a life preserver or buoyanttushk>n*for each 
ocoupant Jtlta boat. Many fishctincn Jo not use lifr^ preservers because they Pre hot and bulky, 
aiui reiy instead on cushions. Weak swimmers, however, should not depend on cushions, but 
should use a life-preserver at all times. 

Safeandcourteoushandlingof motorized water craft is of extiiieme importance in multiple- 
use areas. Swimmers. slc1er^» surfers, and scaGa divers often occupy the same body of water. 
Water craft should be operated at minimum speeds to insure maximum control in corigcstcd 
areas. Ang I e^s^ should be fam^lar witltthc redand white flag which mufks the presence of scuba 
divers: Such markers should be glv^ a wide berth for a chummg prc^ller could become quite 
lethal. 

Caution must be al\vays exercised around gasoline. Donot sinoke when refilling t;r.'}(sand be 
caieful^hen m^ing spills. 

Drinking liquor^s no inoic compatible with the operation of a motorboat than .with an 
automobile. * / ' " , 

Dunng the 1974 fiscal year, the Bunrau of Epidemiology of the Consumer Proiluct Safety 
Comnission received reports from hospitals on injuries fmm fbhing tackle. This.includcd ^ 
injuries involving poles, lines, lures, hooks, knives, scalt^rs. nets, tackle boxes, etc. In4hat 
categoiy, 1,555 injuries were rcjpQrtcd, with a rankingof 44th out of 3691isted on theCotisumer 
Product Safety Hazard Index. Howe^r, almost all Iryuries reported were veiy low oo the 
severityindex with most injuries beingthercsultofuscrcarelessnessrjther than iflhercnt^^^ 
defects in the equipment. 

Dsc of Fishing Tackle * 

Hooks rank second to bo:tts as causes of fishing accfdenis. Improper form, such as sidcarm 
casting when ihere is more than one person in the bout, is ths chiefc;iuseof:iccidents with lures. 
Overhead casting isnot only safer but is more accumte. However, any form of casting can cattse — 
accidents when thebackcast is in the direction of other boat occupants. The proper form is to 
cast at nght angles from the boat. . 

When removing weeds or changing lures, release enough slack line so that It is not under 
tension. A Iwwed rod can snap a \poV into afingcro^ other part of the body. All hookVemovals 
shouldbe madeby a doctor, l^'cver, iruhepventah^okpenctratespastthe bai^andnodoctor 
is available, it should be pushe4, thrdtigh the f?esh so that the barb ean be removed with side 
cutters. Side cutters should be a standard item in cveiy tackle box. A wound caused by a hook ^ 
5hou1dbetrcateJ,with antiseptic, another important ircmforatacklebox. It i^^advisable toseck 
medical attcmion whenever possible when hooks are involved in a fishing injuiyp 

Handle fish carefully, especially those with sharp teeth and fins. Some fish, such ^ muskics, 
should be stunned with a club before gaffing or immediately upon being brought into the boat. 
Long nosed pliers* an important tackle b(^xj|enK are useflil in removing gang hooks from fislt. 

Sircttm and Bank Fishing 

The main danger in stream fishing iswadinginw^itcrotUnkftowndepth, especially when the 
fisherman is wearing boots and heavy clothing. Slippery stones and logs arc also hazardous. 
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1 ^ 
Felt soled footwear are a safety precaution on si ippciy stones. A watting staff is helpfuljn swift 
ninning water and lloatatmn ^car is highly recommcntted when wadtng. 

The incitasing popularity oTjce fishinf^has created a need for safety proc^urcs, especially 
fvMT those with litttcc?(perieniXon froxcn lakes and streams. An fisherman shout^always 
check ice' for strength and thickness. Four to aj. inches of £o1id tec is sufiHcient for a few 
fishermen in asmalJ area, but is not enough forfish shanties orfordriving cars ctn the ice. Fis}v 
shanties are stnalUcnide structures suchas a tenforwoodshackj wh:chfishcnitcnsct uppn the 
ice to protect themselves frDii^ the cold^nd wind while they fish. ^Using cars, onjcc is 
recommended only in veiy cotd climates wl^rethcthtcknessof ice is measured in feet instead 
of inches. In alt ice fishing* fishermen should ^tay a safe distaiKO fnyhiopcnw^tcn inlets and 
outlets* and springs. . . 

Ice fishermen should not leave debris on ice which latcrm warm vl'cathercouldtausedang9r 
in swimnVlifg and boating areas. Fish shanties must b!:reihovcd from the lake orstrcani>cfofe 
the ke bccomesjMlsafe through melting. When fishing in a heated iccshanty^ check for proper 
ventilation. Homcmad^e heaters afe dangerous because of their fumes and ftrc. % - 

Fisting Eiucation. t 

As witn sports* the best safety gua]ranurc.1n fishing comes through developing, competent 
. ^illsi Important^ too. is that fishenm^n constantly inspect their boats and tackle. Teaching 
casting and'angltng In schools and youtt) agencies czn,make fishing asafer sport. Local cast)|ig 
and angling clubs also can funher the goal'of improving ^IkiOs ami sp.fcty in fishiH^. - 
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Chapter 2 
HUNTING A'ND SHOOTING 

Louis F. Lucas . ^ ' 

National Rifle Association of America , 
RcviaCd by Wayne Sheets* National Rifle Association of America. 

\ t 



. Hunting b one ofthc^ldc^outdoorsportsJtha.^ been practiced out ofnccusjiityorror^^poft 
since man fim^armcd Hhisclfwith elubs and stones. Today* it Is among the nnost popular 
outdoor recftational ac^vitics^ Recent n:pom indicate that over 16 million people bought 25 
mtlliMi Jiffenent typtfs of hunting licenses in 1976. ' 

,t|unting amJinfoimal shooting rcquin^knowledge^.^kilU and judgrncnt by those who ii^ukl^ 
paitteipate safely. Diminishing open spaecs^nU It^citas in g population have almost eliminated 
the places where a shot ean be fifcdjM^ithout the possibility of another person being within 
range. * ^ 

Huntioic Acddettis 

^Irvsrm accidents* Hunting accidents tnvolvtng firearms are <^ two types: those in which 
the gun is fined dein>erate1y and ihose in which the gun fires acc*denta1ly. 

Accidents stemming from a deliberately fired gun oeeur in di(](^nt ways: (a) the hunter 
shoots another jferson when he ts fidiig ^ a moving taiget; (b) thewinter mistakes another 
person for gapne* (e> the htmter fires in the direction of a sound or a movetnent without first 
identifying the source: (d) a btillst ricochets; (e> a bullet goes beyond tfte targtl and strikes isa 
unseen person: (Othe hunierfailstomake certain that the gun was;inloaded;aiM)i(g> the hunter 
uses the wrong ammunition or a faultv gun. 

The gun ean fire accidentally also in a variety ufeircumstances:<a) the gun b faulty and fires 
when dropped or bumped; (b)the hunter slipsorfiilts and fires the gun imlntentionalty; aDd(e) 
the hunter has thegun completely ready to fire and the trigger beuught on a limb* barbed wtre^ 
or other similar object. 

Boiv MiatinKKcldefits* Hunting accidents with archery taekle parallel those with firearms 
since* tn both eases* the hunting instrument shoots a projectile. Bow hunters are subject to the 
same mistakes in judgment as huiiters who use rifles anc^ shotguns. The arrow ricocjietsorgoM 
beyond the target and strikes an unseen pe/son. Thebow can also shoot hsarrowaecidentaUy. 
The arrow is carried in the cocked position with tension on the t>owsiring. The hunter'^ fingers 
slip. The bow is faulty* There ts^ne addit:ortal h^rd Tncrchety hunting equipment that does 
not figure in gun hunting equipment. The projectile is hazardous even when at rest. The how^ 
hunter must treat his arrow in much the same way he would treat a handful of r^r blades. 

StsllsUcs; Although statistics do not prevent accidents* they do provide information on how 
aeeidenis happen and ean guide in the desl^^mng of acckknt prevention programs. 

Statbneson huntingaccidcntsconiefrorn two sources* th^t/rtifiww//*^^ 
and the Accidertt Facts (6* 7>. The former deals with ihe ntimberof fatalities annually. Tht 
tatter analyzes the types of accidents* conditions under which they happened* pereent3ge of 
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(ktvA and i>onfsk(a1 accidents, ages of those involved* type of Hunting arm, rai)£C« and other 
' pertinent dat^. lift: Uniform Hu me r Casualty Report Fohn dcfia £a hunting accident a£**a 
hunter casualty in whtJh aper&on is injured by the discharge of a hunting fiicamf outside of the 
homcan^arisingfiom^e activity of hunting, meludingtn^^ the hunting field**. 

. According to^c^j^/iif tbercwric90(>deathsfrom firearm accidents in publicplaces, 
ineludingiiuntitvgaccMknts during 1977. The rcpon excludes deaths from explosive material. 
TbcrcportindiCMcsthaf55p^^ntofthe*acci4entsinvol>?^ 15 tq44 years. 

The 1971 'Untfcnn Hunter CafuMty Report analysed 2,^30 accident rcpon^t of which 
appro^iimatcly 12 percent eoncmed fatalities. Sho!gun:^ shunted for 5S percent of the 
acciden'^. In 42 percent of the accidents* the vtaim was 30 feet or less from the gun. In 17 
peften^^itic victim was I50fcctorlc$sfrom the gun. Self-inflicted wounds accoun'.ed for34 
percent of the accidents. v ■> 

More accidents occurred during deer hunting while quail hunting had the secoi^d highest 
accidcntiatc. Rabbithunters followed with the thiid l))ghcst numberof accidents. The majority 
ofhuntjnt ^reidcnts occur!^wl|^ the victim: (a) riK>vcd into the line of fir^; (b> was co '^r^ 
when shootcr^wung on gam«; (cITwas out of sight of shooter, (d) mistaken forgamc; or(c) 
stumbled and fcfl. Other accidents involved the foljowing situations: (a) clubbing cover or 
^ g a wi trigger caught on brush or other 6bject;\e) removing firearm from or placing in 
vehicle orboat: (d) riding in vehicle with loaded gun; (c> firearm falling from insecure rest; (0 
**hotseplay**; (g) gun thought to be unloaded; (h) crossing fence or other <ybstaclc with loaded 
fireann; (t) loading; (j) unk>;t(<ing; (k) defcaive gun; and (3) ricochet-stray bullet. 

lnCOtalaccldenU.35pefccntofthe shooters were 19 years old or younger. Interestingly, 23 
percent of the victims wore bright^ prominently colored clothing. i 

HtMltiog Equipment* Accident prevention programs must cortceDHate on educating poten- 
tial participants. These progmmsshodd teach what equipment 10 tis^^ow 10 useit, to be aware 
of potential hazards, and how la avoid dangerous mistaKcs. , 

Any training program foraccident prevention Ih hunting should influence the attitudes of the 
huntrr. Unless the participant regards hunting as a'g;ime having lulcs of condua which are as 
rigida&thosecontrotlingbasebalK football orbastcetball.hisskillswillbeoftiiileusetohim. 

Anationwidc program of hunter safety training has been in opcntion for more than 25 years. 
In 49 states and most Can^ian Prov(oc^» tbe Game and Fish Depattment {or its equivalent) 
provides statewide hunicrsafetytraining programs with the cooperation of the National Rifle 
Associ^ion of AmetKa. These programisitavc trained overeight million hunters, predomin^ 
aintly young people under 20 ye;irs of age. They have also become a of the physical 
^ueation curriculum in numerous school^ and colleges. ; 

Guns tnd bows.^ Hunting safety begins with a thorough knowledge of the implements. 
Popularity ranking 'of hunting instruments is a& follows: shotgun, rifle* bow and arrow, 
-handgun. 

While rifles and pistob hav^c panels which differ in length* otherchaniCtcristics art similar. 
The bore (ihe holc which nins lengthwise through the center of the barrel) has rifling in it. 
Rifling consists of a series of grooves whtetv spiral from the bi^ch through the bore to the 
muzzle, the place whr ; Ktc bullet comes out. These grooves cause the bullet to spin on itsowq 
axis ai>d stabilize Et fn flight. The^f omparatively predictable course of ;i football which has a 

' tight spiral as against one which doSs not h a common exampt?^ v 

The shotgun* on ihe other hand, has no grooves in the bote. This is because the shotgun is 

^ designed to ^hoot a numherof shot (roundpellets>at the same time anc' they spread otif to mai^ 
a pattern in flight. Also the wall of the shotgun barrel is considerably thinner than that of the 
rifle or handgun. 

The action of a gun is that group of pans which L*;irTies the i^ridge or shotshell into the 
chamber, fires it* and removes the fired cartridge ease. Each action has a handle which the 



f^huotcr ^iin opcriitc. In bolladion n^c^t for lll^t•lncCt the boll htindic isuscJioopcn and Jo^c 
ihc aciion. V.^cn MTiiit tiutomaltv aUion^. y^hwh mscri •! frc^h i^annJgc anJ remove ihc uscil 
case aflcr fjnng, h«i^c an cxicrn«il handle ^^ah ^^hi^h llic shooter <.«in open the .lUton, E<Kh 
aciion has an external projeciion by wl^ch it can be opcraicJ. 

There ar^ ^^eral Jl«.^on^ v^hich iirc vommon lo huniinj* firctimis. These tire, boll* Ic^er, 
^emL tiutcmatkf hinizCt ^ItJe iorpum{i). In each ihc nsiyc dc^atbcs the mLcham<.al niCtins 
by vtWinh ihc miction opcratc^. The bolt^ foi instance* shut tinJ open^ jusi as a Joor b^ll 
^locs. The hinge <ic lion i^ muM frequent I > fomiJ in shotguns. Thc^^gun^ brcal^'' ona pisot> tir 
htnge, dt ihe brccxh enJ of ihc bjrrcl. The bru^.h i^ cxpo^vd anJ ihc shotgun ^helL arc pui m 
place by hanJ. When ihe gun ts hin^eJ ^hui, Ihe ^helh arc IvKkcJ mio the J^^d brccch. The 
oihei terms bear the sanie r^laiionship lo ihe actions ihcy describe. 

HanJgtln^a^^ noicortimonl) used for hunting. Thc> are Jifn<.ultto^lKKjla^^uratcL arullheir 
range i^ ^hon, The l^%v» common l>pcs of handgun^ art ihc re^ol^er anJ ihc semi-auloniativ, 
Again, ihe name is dc^cnplJ^e of ihe operation oflheacUonJnarcvohcMhe tvlmder rc^ohe^ 
eachiiinc ibc ingger is pulled, Tiie re^oluiionof ihe <.>lindcr brings a fresh ^arindgc into line 
vkit^i the barrel. When all cartridges hj^c been fircJ. ihe einpl) La^es are removed ifvm ihe 
cyHnder and fr^sh ones inserted in the chan^bcrs. 

Seini atiloniiilik a<.ljons ak comnion to hanJguri^^ riHe^^ and sholguns and operJle in ibe 
smne vtay, L^ciy ,scnn automatic action rcijuircs a magazine, a recepta<.[e lhat holds ainmuni- 
(jon and feeJ^ a fresh wrtnd^e jnio th^a<.lion ea<.h time thcgun fire^k. Wjth Ihe magazine loaded 
and the ai^iion closed> ihe gums read) toopcrale seim autoniati^all) . Each lime ihe trigger is 
SLjtiee/x'd. Ihe gun firesxit does not fircLontinaousI). Ii will noi fire Uie fresh cartridge uniilihe 
Irigger i^ rele^tsedand sijuce/ed a^am. Part of lue energ> released b> thv burning po^^der opens 
Ihe adion, cjecbihc fired ^.artnJge i^a^e. and places a fresh cartridge in ihe breech. Thegtin is 
Ihcn reaily lo fire again. o 

Modem hunting bov^s are tisuatl> recurved^ bui ilic straight- limbed bov^ is still ^een 
ou.a£>jonall^ - Straight limbed bo^^s arc alnio;x[ ^ic shaped ^^hen strung bul ihe recurved bo^^ 
has tips ^^hich vunieagam, out of [he bast^ arc shape, and av^a> from ihe archer. The recurved 
ho^ js ca'viertodrav^ ihan a siraighl linibed bov^ of ihc same ^ eight and has better casi, lhat is* 
il drives thearro^ faskr.^Theu^ersof ihestraigbi llmbc^Jbo^^ ^lainiiha[ itofrer> i no re accurate 
shooting. 

Bovt^ used 10 be niktd^ of different t>pcsof vvooU. Solid wood bovv^f ho^eveix have almost 
disappeared from ihc arther> scene. Bows are nott made entinclv of ^Jberg1as^ or of a 
lanitnaiion consisting of several layers of wood and fiberglnss. 

Hunting buw> ^.ome in differc^nl 'weights' \ This lenn indicates ihc oijmbcr of pounds of. 
(on^e required lo dra^ ihc bu\v full). Bo^v \%(;ighls run from 30 to 7^ pounds, bul ihc average 
jiunling bovt is soiiievvhere hct^^een 40 and 60 pounds. Bo\vs also differ in Jength. 

Cver)'p<5tcntMl hunter should Jia^ ^.oinplac faimlianl) vvuh the gun or bo^v vviih ^^hich he 
expects tti^hunt. He should be so at case wHji thb c^u^pmcnt lhat his inanipulai^Q skill j's nol 
onl) perfcvt^ buuomes iialarallj. He ^aiwhcn demote his n^ind entirel) to the siiualional hand. ^ 

Ammtirtldort. Fjrehnn ammunition sh^i^td be, considered almost tis a part of Ihe gun iiseJf. 
The sizes of guns arjp described in lenns of ,ealibers for riHes and handguns and gauges i^n 
shotguns. Gauge is the number of Iciid balK^anJtlicdianiciej^jf lliebure^ v^hi<.h would weigh a 
p^Itnd. Calibers are expressed in one hundredths of an jnch. For insiance* ^22 valiber meatfs 
2Z tOO. All cartridges of the s^ime ^.aliber d .^ot fit a riHe or hiini^un designed for ihat caliber. 
Difft^rence^ in ihe ^as(^ or the amount of po^^der ^ ith ^^hieh il is loaded ma> make a certain 
cartridge unsuitable ^^^r e^endanguous, foi use in4fireanu. In sliort, the ^.artndge musibclhc 
oiiesp&uirj<.all) designed for use in apArtivulat gun, Wlicii pruper am munition is used inagun 
tthieh IS in top operating eondition, ihe possibdil) of a "blo^n" gun is v]rtuall> ctiimnalcd^_ 

T) pes of ammunition foi spotting amis are much alike, Caelil>pCconsistsof four basic parts. 



primer ^asc, powJcr. hulki toi ^hoiK Vwu: jre iwo b^tsu i>{K*^ ^tf t^nnJ^^c^, nmfirc jnJ 
ccntcrfirc. These tcmis Jcsi^jtc ilu lovJtKin ^ffih*. pnnicrjnJ Ji>ni>t inJi^^jic jn> Jifrc^x^ntc*! 
in ihc components ^^hi*.hnijkc uptlic«,jnriJj;c,TI)Ci.jnTiJj;c uW m llie «,oniitii>n tjtibci 
rifle is rimfirx:. Larger cat) ben. art ri J gc^^ arc ^.cnk-rftrx:, Thc«,<isc is ilic «,i>nt4iincr(or alitor the 
components. The primer furnishes the ignJtti^n. The pi>u Jcr bums anJ the resulting ^dhC^, 
^\\\ h expand \er> rapiiU}, push the bullci ox hUoi fiuni i!^ barrel i>f the gun^ The operandi is 
similar to that of the spark plu^> ga^utmc ^apt^r, «,>hnJcrf and pt^ti^n iii an inttrnjl ^.unibu^tii^n 
enjjline^, 

Shotshe Its differ from rifle mi\ pisuA jniniunuii^n ia that the> ini.tuilt: VkjJs ^^huh bep4irjk 
the povh<ter froni the sNit, Wlicn the slid! fjtcs, tht^c push tik sIm thjr^^t tlm^u^^h the 
barrel of the shotgun, 

Thete arc man} hunters v^U^ nnjkc their ov^n (immunttti>n, a pr^^vcss tilled reloading, A 
cartridge ^.a^e in good «,i>ndition ma> be us^ J a number of imit Sx R Jmg ic^uirus a thor^>u£h 
knowledge of the t>pc jnd jinount Df fhmder \\Ui\.\\ g^JCii int^) a ^.eriain liMd, It jIsi> rcijuirc^i 
sciupulouii attention' to detdil on the pari of the relojdci. Carelessness tan create the risk of 
wrecking the gun and injuring the shooter 

Cunpo dereoniesin^ariouh M/es and shapes, Thc>e thaTai,tenMit^. as viella^ustheniual 
eomposition* «,ontrA>l the speed at ^ht«,li the po\vder burns. The burning late is important to 
^afet) A given ainount of a fast burning {Kmder ^vill create greater pressure:^ than an eijual 
ainountof a sloi^er burning po*«Jer. Cn^uat experimentation ^ ith reloading tun vause trouble. 
IViming tompiHinds are stable but tLtUth>. Cartridges should not be strut^k or t^xposeJ to great 
heal* However they are completely >nfe when handled piopcrl^. , 

Arrovhs should be mated toihe btm ^tii *^hi^h the> ^sill be shut. Matching the arrov^ wjth 
the bo^^ is «,alled spinin^^. Anovis wh»t.h perfonn vietl vihen shoi Ijom a 30'pound bov^ nia> 
perform pooily when u!»ed with a bow of a different wciglit, 

Arro^ ^Wts arx: made front several different inatenals, the mo%t tomnion of whi*.h arc 
wood^ aluniinunK and fiberglavs, WooJen ariiMs are stdl ^^idi,l^ uscdbui the othei materials, 
although more expcnvi^ie, are less subjei^t lo breakage and v^arping. Arr^)v^ length vanes and is 
related to the length of ihc bow ami of th*. sh^^et, Cenerall), men slu>oi ^Sinth arro^^s and 
women and young people use 26'inch. 

The parts which make up an arroAx arc^ ^ihaft* head , iiotk , fletthmg. The notk is the slotai the 
rearend of the shaft into ^vhLh the bow-^tring fits. neubing«,iin>isisiifftathefMor equivalent) 
ju'^t ahead of the no*.k The feathers are fastened to the shaft along spiral lines and tause a 
stabilizing spin in flight. One uf tht feaiht^rs serves o^ti^osk feathei and s Lands perpend uular to 
the bowstring when the anov^ is niti.kt*d. It is usually a diffs^cnt «,olot. The tip of the hunting 
anow is «,alled a br^Mdhead, Broadheads arx: nude m a saiiety of designs bui fall into three 
general designations. Tli^, single blad^, *i a on*. pie«,L po^nt ^^ith the xwo edges sharpened and 
comes in numeix>us shapes. The bodkin 4s t^ri.t hIaJed, The niulti bladed point has four 01 
more cutting edges. 

While firearm ammunition i^^^onrtl) saf*. onJtr ivjrniat handling ^.ondiiion^tbiuaJheads aic 
inherentl> dangerous hci.ausc of the razor shaip «,utt^g edges, Th£> should be handled 
earefiill} ^^hen they arx: e\ammed, rtpa^r^d, or diai^n'from the tfuivei ttho varT>tng container 
for the arrow s>. The design of tht <juis 1^ ^uitc. important ^n^.^: it ^houEd pruteu the liuntei 
from his own broadhe^s, Thv ^unt^i tw^i ^^aid against injur) ^vhen Jra^ing a brojdhe^id 
from the quivei in the fidd^ 

Safety mcchiinisiiis. Man) t>pc^ of Tireanns, espc^^iall) thos^, u^cd in hunting* ha\e some 
sort of a mechunWI safet)^ l\>o otttn* tht s^dct) is a sour«,e of false «,onndeni.e for hunters* 
SinceitisameOyi^kaldesue^it^'antait lt^huuldne\etbc«,onsidtredasubshtu'xfotsafcgun 
handling pra^.titeV Safeties do, lhMe\«,i, lia\t (htir plate in gon handling. Ahen the gun js 
loaded ami icady.LoJjrcR it shouM bt ki.pt on ^i^^^ t^uept ^vhtna^h^H isjiiim nem, Proper use 
of the safety w ill help avoid aeetdental diseharge of a gun. 



Although the boM* docs not have a &afci> , accidental shooting can be avoided. An arrow 
should not be noi.kcdvi'ith the bovi string pulled. Even that flight tcOMon j^^uffKcnttopropclHan 
arrow several yard^ if released accidentally. 

Cleaning^ inspection^ storage. Lcamtng about hunting should involve developing an 
appreeiation for the firearm^ as objects. Modem sporting jrms arc mcchjnicjl worlds of art. 
the> have fine finishes and exhibit excellent crafisman.ship. With^rcguljr iiuinienjnce and 
proper caic, they should last a Hfetime* 

Clos^ examination of guns, ammunition, and bcv^ sand arfo^^i^ should be made before u!tC. 
Guns should be eheekcd. while unloaded, to injure proper functioning and that there is no 
ob^nictton tn the barrel. Between s^aNOn^. the> should be che^k^^ periodically topics entniM. 
Cheek ammunition before goi^g to the field to sure that is^clean and free of detects. 
Sometimes the pnmer not fully seated, and high pnmers can cau:tc jamming of the action or 
even accidental discharge of ihe firearm. Xhe> are f^uly eas>iU <vnletiMjLby touoh or -i>i gh 
Reloaded ;t^munitton should be mspectetT carefully for cracked or malformed cases. 

Archeiy equipment should be in^pectcil clo!tel>. Ciacked t)ou,s oi arrows aru potential 
purees of injur>.» Fmycd bo^^iMring^ma) bieakand cju^e eirattc or unintentional flight of the 
arrow. Sudden ^tilcase niay also break the bow. Arrovt^^ should be checked foi sharpness, 
cracks, secure fletchings. and damaged nocks. , / / 

Aflei use. inspect hunting equipment foi damjge jnd dean thoroughly. Gun^^ould be oiled 
Iigfitly, iiisideandout. Exclusive oti ^on colled duM andjint i^hich. in tum, attract moisture. 
Exces^i^eoil aUo .seep^ mto the wooden part^and^auNc^Jeterioration. Archcr> tackle should 
bcin^peLtcdclosety and cleaned. The bowstring should be waxed periodically with^pcciati^ax 
made for this purpose. The bow should be checked fof dirt between the tips and the string. 

Wide ranges of temperature and high huniidit) arc the enemies of gun^. ommunttion. and 
archer> equipment. Find a Mviage place \^hercr the temperature even and the humidity Is 
conMant and moderate. To protect child rcn^store gunsm a locked gun case, closet. or similar 
place. Ammunition should be locked up separately. 

Guns should be stored completely unloadc^l (breech and magazine). The action should be 
closed and the gun uncocked. Bov^ ^ should be unstrung and hung up ^r storage. Broadheads 
should not be left in tht! qui^ er for long periods of time be<.au.sc accumulated moisture can cau^c 
them to ni^t and v^arp. They should be stored m the box in v^bich the) were packed originally . 
OI one Mmilai to it. ^incc tt offers ^upp<.»rtat bothcnJ^.* Bioadbcad^ should be locked up out of 
the reach of children. 

Shooting 

. Marksmanship iraining develops nianipuLti>ry >kxlU and ghes the hunter confidence In bis 
ability to hit the target. 

If the deli>er> of a shot to a precise point involves an unusual ri>k. the shot should not be 
fired. Extemal stiruuli. rather than l*ick of shooting skilL could cause a shot to^o ViidQ of its 
mark. Skills involved in accurate >hoottngarcnot leamed quickt>.Sourveson''how to shoot'" 
are listed at ihe end of this chapter. 

Rlftes and handguns. The efemenb nhich determtne the course of a bullet from a rifle or 
handgun ar(j,))iq^samtLjn_ipite ^*f the fad th_a^ihc two_guns differ in sj^ec. The theory behind 
shooting IS simple ^ thcsighbof the nfic orjiandgun me aligned and the gun is fired about 
disturbing ihji alignment. This condition is difficult tc a^hic'vc in any setting but a laborator>. 
When the gun is picked up ttrsboot. ihc movement of the body , involvement of ^.ertain muscles, 
eyesight, trigger finger contruU breath ^.ontrtrl. and other elements affect the point at which the 
bullet ^mfos ihe targcr. The i^ey to the process is prtrpcrdignmcnt of the stglus. 

Sights used on hunting guns are either ty/'c^/i ^j/iukiii^pu. Open sight components include a 
front post sight \^htch isli^atedat. or near, the muzzle of the gun. The rear sight, a notch which 



^may have any one of several shapes, b loeaicU near the breech end of the })an^L Hunters should 
sight in. ibeir guns. Sighting in involves Hring a number of shots at a tai]get at a known 
disianee. The hunter, after suitable adjustments of the sighis,geison r^ir^^r Alignment of the 
slghis involves holding the gun so that the front sight appears to the eye lo be prceisety in the 
eenterof the rear sight. The top of the front sight should be in the same plane as the top of the 
rearsight. Most hunters sight in their guns in sueh a way ihat ihe shot hitsthespotat whieh the 
top of the front sight appears on ihe target. Tele seopie sights ^ke sight alignmem simpler for 
ihe hunter. The sighting in process geti the telescope into alignment Wjth the gun The hunter 
simply looks through the teleseopc £^d the shotts Hrcd wlien theerosshairsorposcare inj^he 
pioper relationship to the target. ^r^^J'^ j ;-^^ / 

The trigger js^/^m^^ when a rifle or handgun is Hrcd. Sudden aetuat|on joT tlx: tr|^r^||l^ 
eause movement of the gun and the shot will be wide of the mark. " ' 

Stability of the rifle while the trigger ^s being squeezed has much to do with an accurate shot' 
In target shooting there are rigid rules^about how this stability niay be obtained. ArtiHeial 
support t&tn^cgahTheshooter-mustiiscJajd ^ and a rifle sling tc^chicve stability 

The hunter, hoMvever^ is not restricted by such niles. in laetKhc sli4nrldiisrap)^artiftcial support 
available to him. If the^ is no artiHeial support, the shooter should use his own bo^y for 
support. When muscles'alone are used, a tremor usually results. The arm supporting the gun 
should be directly under it. If the hunter ts standing, the supporting arm ean be propped against 
Ihe body for additional support* if kneeling, the supporting arm should be pmpped on his knee 
When the hunter ean Hnd a fence-post, a limb, or other support to lean :^ainst, the arm is still 
used to support the rifle — it is not rested dircetly on the support. Ordinarily^ In handgun 
shoottngf no support is allowed. Even the free arm is not used. In huntings however^ the 
charv:cs of ^n accurate shot are considerably improved if suppon is used. 

The hunter also must learn toeontrol his breathing. Just bcfote the shot, HII the lungs with 
air. Enough air should be exhaled to allow holding the breath comfortably for a few seconds 
Active breathing must be halted while the trigger is being squeezed. 

Through practice^ physical requirements for delivering an accurate shot can be molded into a 
famjIjaTf neariy atttoinatie patten). Practice also increases the manual skills needed for safety 

Shotguns* When shotguns are u*i^d as rifleSf wtth rifled slugs on big game* they arcHredin 
the same way as rifles. Shotguns u^/orthis puijposc often have sights similar to the open 
sights used onhuntingriflcs. The techmque! (or shooting accurately is the sameas that tned with 
the rifle. . ^ /* ' , 

Most shotguns are used on moWng targets^ and the shooting technique is entirely different 
from that of nfles. Sights are not u^^d.^Some shotguns Itave a small bead at the muzzle end of 
ihebarrcli%hichscrvc»onl> asa means forlocatingthecnd of the barrel The shotgun Jspointed 
rather than aimed. The shotgun b mounted to the body in such a way ihat» during shootings the 
body and gun move as^Kdugh they were one piece. The eyes do not move independently^ but 
instead become the guide for ihccntirc upper portion of the body. The gun follows the body 
This is what Is meant by pointing. 

The shootmg stance for ^hotgonncr&b vcr> ^imtlarto the stance used byboxers Placement 
oftheicet important, the leading fool should point in the ^amedircctbn tbat the shot is to be 
fired. The body is jnclincd forward slightly. The hand supporting the shotgun is forward The 
suppomng hand keeps the muzzle si%jngingi%ith the eyes andbody . In (acU many shotgun nets 
place the hand under the gun insuchai%a> that the foreHnger actually points The hand then 
moves as if it were pointing out the target. 

Tfie teat! and smng technique i^ the most. widely used leading device^ especially for 
beginners. As th^ gun swings with the targets the speed of the movement is increased to 
overtake the target. Just as the muzzle passes the targets the trigger is pulled In shotgun 
shooting the In ggei is moved abruptly but in ^ucha way that it does not pull tlie gun out of its 



arc Thcgun continues to move in lite same pathafkcrlitc shot is finid. The continued movement 
ofihe gun during^ttidafkerfirfng causes the shottostringout in a t^onzontaf pattern. The follow 
through and spreading of the shot compensate Tor (a) the reaction time of the shooter* (b) the 
functioning time of the gun, (c) the time required for the shot to rcaeh the target* and (d)the 
movement of the target while the first three things arc happening. ^ 

Shooting the bow. There m sevcml stepsinvolved in htttfng a target with archery tackle. 
These steps arc similar to those involved in shooting guns. The> im^olve the satne positioni 
sighting,- breath controK trigger squeeze, und foHow'through. 

The archer stands at a right angle to the target with his feet spread comfortably. The body is 
not twisted, The toes are on an imaginary line which rtins to the target. 

When nocking the arrow, the bow is held parallel lo the ground with the string toward the 
body The bow suppons the arrow while it is being nocked. The ;igrrow is nocked with the cock 
feather pointing up; then thebowismiscd. Asthebowisrjiscd.jfie string is brought back with* 
the first three Hngersof the shooting h;M<t. Th]i;step1scalfed(/ra»7/j^. The handleofthebowts 
gripped firmly but not squeezed. Control is necessary but a heavy grip may eauscjnuscte 
tremor. The handle is brought up to a point just bctow eye level. The bow arm is straight but 
flexed slightly to ^ve the string elearance. The point to which the string is dmwn is called the 
anchor poini, and is approjnmatety at the upper, back portion of the cheekbone. AH archers 
should develop a specific point as the anclior point to maintain consisteney in shooting. 

Bow sights^ which are fairly common on huntirig bows^ huve distances marked on them. 
Through s/j^Afmj^m. the hunisrdiseoverswhat the location of the sight mu!>t be foriite arrow to 
go a ecrtain distance Two otKer aiming processesarc used maivheryt The /wm/<?/'inm method 
relates the ttpofthenrrow (oa;i object intheforegrot^nd. When the tipofthearrow^the archer's 
cyc^ and an objeetat a cenain distance are in line* the arn>w wilJ fly a known distance* The third 
n\ciho<A instinctive shoojing. ^hereby the archer uses his eye much asashotgunncrdoes* The 
bow and arrow follow it. Hc)s also aware of the location of the tipof t^e arrow* The height 
adjustment ofthejK)w is done 'almost refle\ively. 'The shower shoots with both eyesopen^just 
as the shotgunnerdocs;accura:e depth perception ises^entijitothemstinctiveshooterand sight 
from both eyes is re<)uired. 

Field Safety Praciices 

There £irc many rtiles for gun and archery safety practices. The real problem lies not in 
learning the rules but in knowing when to apply them. The safest hunters master eertain simple 
manipulatory skills related to loading, unloading* and handling guns* When these aetions 
become almost automatie* the hunter can devote more of his time to .t^e recognition of 
potentially hazardous situations and the judgments required to overcome thent* 

There Is an old phrase which merits attention. Many people have satd* ''It's always the 
unloaded gun which does thehaim'* This statement may mislead one into thinking diat there 
really ts noway to makca gun safe The saying should suggest instead that people <jften assume 
agun tobe unloa<kd and discover only after an accident happen^ that it was indeed loaded. 

Safety Rules for Guns. 

Treat every gtm as if it were toade<t There i^ neverany exeuse for failing to know whethcra 
gun is loaded or not Guns should be unloailed when .the shooting or hunting ts flr.ished* and 
then cheeked again before put away Leaning on the muzzle of an empty gun* or placing the 
muzzle on a foot and leaning on die buu/is a dangerous practice. Soon the habit becomes 
established and the gun is used as a prop when it is loaded. Leaning a loaded or unbaded gun 
against a tree or other insecure support is unwise. 

Always ptfint the mnzzje in a sqfe direction. Even the emply£un&hould not be pointed toward 
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another poiM)n. The sjfc liunicralv^ji>sknours uhcrc his gun is pointing, even when heeannoi 
see the muzzle. The t>un mu\t bci^oiiiq muji j part of hun that iibcc^uncs almost a phy^ieal 
extension of hh physieal being. 

Mueh bail gun handling lake^ place v^hcn ^levcral hunters begin loading ihcir gun^ in 
preparation for the hunt. Offen ihcy stand in a group, talking vChHe loading thcif guns Nearly 
eveiyone has one or more guns pointed at hm. Out or lespeet for Siifety, eachliuntef should 
faee away frotn the Click Avhile loadtaghisgun^HeniuMthen^aTT^ it st) that itdocsnot point at 
anyone, t 

Be sure <}fyoiir ttir^et -atut what is bcymtt. The fhooter should kniw exactly what he is 
sboottng. If hunttng, he should see the whole animal and clearly enough to^dentify it 
positively. The gun should be used as if it were a camera. Like the nature photographer, the 
hunter should have a elear, unmi^tatutble picture or the whole animal bi:fi^ he shoots He 
should also anticipate where the ^hot will go if it fuiU to hit the game of passes completely 
through it. 

Gun carries, There are 3 number orwa)s to carry agun in the field which are ^afe, yet keep 
Jhegun available for u^c. Standard safety practices include the following the safety should be 
on, the finger should be kept outside the trigger gujrd except when the hunter is ready toshoot: 
the muzzle 9k hou Id point in a safe direction and be under control These practices ^pply whether 
thchunter 15 by himself or with a group. Many hunters can> the gun with the banelover the 
shoulder and the hand gripping the ^imall of the stock. This is a good carry except when 
someone el^ei^ behind. Carrying the gqn cradled in the bend of the elbo^ the same hnnd, 
orboth hands holding ttt isalsoasafetany — but riot wlieri there is another hunter on that side 
Many hunters use acarry whichtauscs the gun topointforv^ard and down The butCis under the 
ami and the fore end of the gun is supported by the forc^nn Tills, too, Isagoodearry — bi^jiot/ 
when tile hunter is behind sonieone else. The hunter must be as aware of the constantly^ 
changing movements of other f)cople and thetr relationships to the mu:!7lc of hi^ gun, as he is 
aware of the shifting of automobiles In traffic and the need to change course 

Zones of fire. When parties hunt together the areas to \yz covered should be decided in 
advunce. If the group is hunting bird^, for instance, a^.a walking fairl>\elosi: together across a 
field, definite asMgnmcnt^i a^to the zune each p:trt> will cover are inipefaiive It Kobvtous that 
aP hunters cannot shoot at every bird they ^ee without end angermg each other In a group of 
three, thecemcr hunter takes the birds going straight away fromhiin The hunters at the sides 
take those on their respoaive Mde of the line. When parties split up and individuals hunt 
separately over a wide area, each hunter shoutd be assigned a section and keep to it 
Self^proteetiom Soine hunters do thlng^ which endanger their safety For Example, it Is 
considered bad practice totarry deer dtn^orantlcr^ in such assay that they could t>e mistaken 
for a live deer. The safe hunter must avoid actions or appearances which might be niisinier^ 
prcicd by anotlter hunter. ^ 

There hast>cen (.-onsiderable discussion ^onteming colors o^ clothing which would make the 
hunter so distingunhabJe that mistakes in ijenti fixation can he avoided iMany state v require 
that a certain dilor be wom, of these, ;iomerei]uire red and others yellow or florescent orange 
Testshasc proven that dark reds virtually *lisappcar inpov>rligliia)ndiiions Generally, abrighi 
color, one whfch would make the httnter stand out his environment. Is recommended 
Today, bhze onittfte has more advocates than any other color 

Sclf'pfOteciion involves, ami^ng other things, gettine over, through, and around obstacles 
Coo<f praci*cc diciaiev that the gun should he unloaded when there is ntf po&siblity of an 
ace urate shot. In practice, since an a^turate shm cannot be made while the hunter goes over, 
under^or through a fence, he should unload, The gun shouhJ be placed flat on the ground on the 
other siJcof the fencea.id;hchuntershouldLr<>ssaithcbutiendof thcgun When two hunters 
want loeros^^ tence, they u^nload. One humcr holds both ^ ns while the other hunter crosses 
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the fence. The guns are handed across ami the second humer crosses. This rule also applies 
when crossing logs; goin£ ihmugh heavy brush; climbing trees, sleep banks, and eliffs; or 
crossing any poini where the Tooling is bad. 

Safety niles Tor archery* While hunting accidents with bowsand arrowsare comparatively 
few, the bow hunter must realize thai the potential for aoridents exists every time the bow is 
drawn. 

N^verdrawa bow ornock an arrow if som^me isinfrmtofyou, Aceidcatai rele^eof the 
broaihead is always a threat. Another persoa should never be used as a target, nor should a 
tar^t ever be held by a person. Great care should be taken when examining, showii^, or 
handling broailheails in a group. The only safe plac^ for a broadhe^^» exceptVhen it is about to 
be shot« is in its^storage box or quiver. > 

i^exer reUose an arrow without hci^ abU to see ii^fiitl path to the tar$eU This praetice is 
especially imponant for bow humcr:s. Bow hunters often use eatnouHagcd elothing for hunting 
and are sometimes dlfficnit to see. target should be seen elearly. Also, an arrow should 
never be shut straight tip in the air. ' 

Never use imperfect eqttipfttem. All equipment should be inspected carefully before use. 
Lpose or btoken .noeks^ eraeked bow or arrow shafts, loose Hetehings or broadheads, or a 
frayed bowstring may cause injury to the, shooter or to another hunter. 

The same field safety praetiees mentioned jn the seetion on guns generally apply to bow 
hunting. Thei« are, hoivever, a few differences^ The arrow may be kept in the shooting position 
in the field hut great v^trt: must be taken not to point-it at anyone. The noeked arrow may beheld 
tight against the stnng witii the index ftngerofthebowhand» hut therb^^outd he no tension on 
the bowstring. The how may be drawn qtiiekly hut the ehance of fuccidental release is to be 
avoided. The bioadhead shouldbein the qttiver when the hunter cannot make an aecurate shot 
or when he stops to r^t or cross a fence. 

Autontohiles arc not the plaee for loaded fireanns, strung bows* orunproteetedhroadheads. 
The rvearm should be unloaded, the bow unstrung, and the hroaiihead in itsquiver or storage 
box. Ready-to-shoothun^ingeqtiipment should net be taken imoeaniporplaccd in automobiles 
tinless the automobiles are used in open eountry to find game, Where this is tnie, the hunter 
shouldopen theaetionof thegun. An accurate shot cannot be made until the automobile is at a 
standstill. When the hunter is doing the drivings the gun shotild be carried in the same 
opened*aetion condition, but It shotild he in a rack which will Hold it securely. 

Rec^ntlyi in a cenain Roeky Mountain state there were more deaths from hean attacks 
among hunters in the fidd th^n there were from gtinshot accidents, Many hunters are once*a* 
yearoutdoorsme'n. Htinting, in many eases, is a vigorous spon. A physical checkup is neededi- 
especially if ihe hunt wjII involve heavy physical exenion or take place at a high altitude. 
Physical conditioning is also jm|H)nant. Fatigue distons judgment and opens the door to 
accidents. * ■ 

If possible, the hunter should be familiar with the hunting area in advance. Knowing the 
tenitory guards against becoming lost and helps the hunter to condition his outdoor vision and 
to know where any natural hazards exist. Many htinters fail to get game or make mistakes in 
tdentjfieatton because they are. Unaccustomed to seeing things uiider this new light. 
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SKEET AND TRAP 

H. Wayne Sheets 
National R>nc Association 



The shotgun shooting gjitiics of skeet and trap have been ver> popular for many years. In 
1974 over 141 mtJIion registered competitive day car^iets were shoe. This figure does noc 
include alJ chose additional cargcts shot for practice and other informal ^booting.JcJias.only 
been in recentyears, with emphasis on outdoor edueacion and lifetime sports»chac che value of 
these games has been recognized hy educators. As a rcsuJc. skecc and crap have shown a rapid 
growth in popularity in educacioiial inscicutions. 

Although no formal safecy records arc kept concerning accidencs, these games enjoy 
outscandingreputacion for beingaccident free. This IS che rcsulcofcraining and praecictng sound 
saCecy pioccdurcs. The educacor who desires lo have a successful skecc;ind trap program must 
ptace safety as the cop pnoncy. Safety can be categorized into chrce major aspects ~ firearm 
handling and care» facilities and cquipmenc, and ammunicion and reloading. In older Co 
understand thcs^safety areai, an individual must first underscand the shocgun games. 

The oldest of the cwo sports is trap shootings which dales 6ack co the Jale J700's, fl was 
onginalMesignedtohelpcheBricishshoigMnnerkecphlshuntingskill in che off-season IcaJso 
supplemenced the amounc of shooting available through hunting. The idea was to release a 
Carget ouc in front of Che shooter, chus testing his abi]ic> coshooc a "going away cargef.** The 
ftrst national championship was fired at Ne\b Orleans In \B%5. Today many individuals 
participate purely forchecompecicion, tiiith little or no inceresi in its relation co hunCtng skills. 




^ Ffgur« I: Trap shooting ^ 

♦ ■ 

Skeel shooting ongtnated in.the United States for basica]l> the i^e reasons as trap^ In 1910 
agroupofupland game hunterb in Mdssavh(J,sctls began experimenting ^^ith clay targets flying 
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varicE> of different directions. It evolved into v^lut v^d>Knuv^n us 'clo^K hhootmg."Tbc 
shooting Hold conMstcU of d^iivlcvvithd 25 >;ird nidiu> wuh l2shoikltngstdt)on>m«iricUonits 
circumference The stations corresponded to the hours of a clock. A t«ii]fc-t thrxnxmg m^cliinc 
(trap) was placed nciir the 12 o'clock p<}^ttion A^hichthrcvi cl«i> targets tov^ard Sidtion6. Bach 
shooter shot at t^o tarigeis from e^ehof the 1 2 stations, v^ith u lust ^hot hcrin^ f^red frum the 
eenter of the Held In 1924 the field vius mrduced to u seiuiciate viith jviu tr^p houses, one 
positionc^l at thtw o*eloek and the other m nine oMock. Seven ^afion> were cvcnl> placed 
around the half eircle ^^ith an ei^th station din^ctl> betv^^n the tv^o irups. In 192^ the game 
^Ceeivc^l national aliention FoidkII rulc^ v^crc- ehtahl^hc^l and it ha> since spread thioughout 
the world. 




Rjiure 2: $k«d iJiootinj* 

GeneraII> referred to as skect and trap, there are reall> different shotgun games. All of 
these garnc*^ use the same t>pe of standjrd ^la> tai;get- Made of a cla> substance, the target 
mca^ure^4 5/6 inches in diameterlj^ I % inches in height. It v^eighs appro ximatel> 3.5 ounces* 

The Uiotguiis u^ed in these game's differ Jependmg un v^hether skeet or trjp is being shot. 
There are a variet) of diffea'^nt gauge and choke shotguns curccntl> available. Gauge is the 
number used to imiicate the inside bore Jiamctcr ^ti a >hotgun barrel ai.d the mzc of shotshell 
ammunition Choke is the amount of ^on^trictt^^n aX the end uf a barrel, v, hich cunttols thc^hot 
cpread (pattern) Nfodem shotgungauges. >taning v^ith the largc*st^ are 10^ 12, 16.20,28, and 
410 Trapisshot v^Jtha 12 gauge shiiti*un. Thechukeiareu^uall> fullor lmpruvc^lnlotIl^lcd. 
Thevc choker enable tlie shyjt to tracct a l\>ng Ji>tancc before tvpreadmg. Tr^ipgun^ normally 
have 30-ineh barrels Skc^t ^an be shut v^ith a 12^ 20, 28 or .410 shotgun. The choke^-a^^- 
usuall> skect. c>lindcTor improved c>lmder. Thi^enable>the >hutto sprc^i quii kly at a shun 
dtstanc^r. ^keei guns inmmlly have u 26-ineh barr^;!: 

^keet and Trap Games 

Tho following are brief dr» en plions of how each of the six games work. 
Domestic f Amene<^n)Skc€t. Tmyiame i^ Aun primati!> in the United States andCanada. The 
field layout conMst^ of eight ^tatmn^. ^i h»gh trap h^iusti itar^jiet throvin out at 10 feet <thu\e the 
ground) and a low trap house (target thrvivin out at 3J feet ahuve the gruundj. Targets arc 
alvk;i)s throvinin the^amc direction and ma^t fl) am^ninmmof 5^>aiJs frumthe traphuu^. A 
round of skeet consj?*t> of ^hootin^ at 25 targets At each station the shooter shoots ai a target 



from the hfgh house and one from the low house. In addition do ubles^rc shot rmm Stations ^ 
2t 6 and 7. Doubles are tai;gct!^ thmwn from both high and low houses af the same time. The 
sanctioning organization for this sport is the National Skcct Sh^>Qtin^ Association (NS^A). 
Each year a champronship is held in the United States. 

Intemational Slttet. International Skeet uses the same Held layout and is basically the fame a5i 
domesticexeept for three major dtfTen^nces in rules. (U In International Skcct the butt oftfie 
* gun stock must touch the shoder'sbodyon orbelow the beA line (low $un position). It may not 
be moved from that positlorito the shoulder uritil the target appears. The stock may be placedon 
the shoulder {high' gun pc^hition) in duinc^tic skeet before catling for the target. (2) In 
Intdmational* aftertheshooteVcalls for the target, its release timet; unknown. It may appear at 
anytime within three sccond^'Fhe target is released immediately on request by the shooier in 
^ ^I>omtsiic- Skeet* <3) The target mtisi_be thrown a minimum of 71 yAnl« in Intemational, 
signifjcantly increasing the' target speed. Alltluceof these iliff'^nsnces greatly J ncrea&ejhe 
competitive dif Hculty of Intcrriatibnal over Domestic Skeet. International Skeet* IntcmatiODal 
Clay Ptgeoi>^d all other mtemati^nat shooting games shol in the Uniied.States are sanctioned 
by the National RiHe Association (^Ra). The NRA ^ecerve^ its authority as the sanctioning 
sponsifesteraiioD froniihclnteinaiidrial5hooting Union (UlT), UlTis the controlling body for 
intemationat £h<$3ting competition throughout the world. Each ^-ear the NRA sponsors the 
Unitcil States lotemationat ShotgunCn^pioaship.Tront^his championship, the shotgun team 
that will represent the United StatSt^ tntcmational competition for that year is selected* 
Intcmational Skeet and Clay Pigeon arc^jlic only types of ihotgun games recognized forUIT 
sanctioned competition* such aj^ the Olyninic andPanAniencon Games and World Champion* 
ships. . / 

Domestic (American) Trap. In Domv'stie Trap there ts^one trap house containing one trap 
machine, which is located 16 yards in r^t of Hve shooting stations. The targets arc thrown 
approximately 50 yards to a height ofQ^t. Howcvcn their angle can vary laterally anywhere 
>vithin a45-dcgree shooting Held. The shooter does nnt know the angle. Each shooter on a 
s<}uad Ores at Hve targets from each of the Hve stations. Depending upon the shooter's ability, 
trap i^ shot from 16 to 37 yarus behind the trap house. 

The AmateurTrapshooting Association (ATA) is the sanctioning orgpnizatton fordomcstie 
trap shooting. This game is the most popular shotgun ianic in the United Srates. Bach yaikT 
trapshooters assemble at Vandalia,Ohfoto participate in^Jie American Trapshooting Champ* 
ionshipst known as the *'Grand American.** 

Intematbnal Clay Pigeon* The game of InteiTiattonal Clay Pigeon is gcneraHy the same as 
American Ttap However^ the facility isconsiderably different, which mci^asesihe difHculty 
of hitting a target The trapAouscis^uch larger and contains 15 trap machines. The machines 
are spaced approximately 40 inches apart in groups of three in front of each shooting station. 
To'gethera group of three machines are adjusted so a target canbr thrown laterally anywhere 
within a 90-degree arc Elevation is not Hxedat aspccinclcvcla^inAmencanlVap.Trapsare 
adjusted so at 33 feet'thc targctcanvai^Jiiom a itiinimumeleiation of 40 inches above the trap 
house roof to a maximum of 13 feet. A target must travel a distance of 83 yards. Shooting 
I stations are laid out on a straight lina l6.5 yard! to the rear of each group of machines. The 
: release of a target is controllcc: by an electronic ^Ipetor that keeps the shooter from knowing 
which of Lhc three tni|>s in front of the shooting station will release the target, there are few 
Intcmational clay pigeon Odds in the United 'S ates. 

\ VIT Automatic Trap. This game is a nzodill^ation of Intcmational Clay Pigeon and is 
r adaptable to a regulation Domestic Trap Held. 1} is a way of duplicating Intemaiional Clay 
■ Pigeon without the expense of a regulation Held, h sii^lj^ trap^ machine capable of throwing at 
the angles andelcvationsof a 15-machinclayoiJti[titcd^1tJ^'^inetimesitfertcdtoasM(xlined 



ERLC 



Intcmuional Trap. UIT Asitomatic Trap is recognized by the NRA as a substiiuic forlntcma- 
tional CJay Pigeon compcrnion in the United States. 

Universal Clay Pigeon. Universal Clay Pigeon is sjmiJar to International Clay Pigeon exccfH 
that only five trap machines are used. The shooter may reeive a target frum any machine 
regardless of the shooting station. It is not a common shotgun game. 

■ ' i 

Firearms HAnvling and Care 

When teaching shooting sporty, the fir^t area of safety lo be'eoncemed with Is firearm 
handling and can;. Although this«ubject area is normally (aught during a specific class period, 
41 IS a subject that must be imenvoven and taught thnni^out the entire course The instructor 
must cstabtish^ml maintain it as a constant priority overall oiher subjects. It is not the type of 
subject that be coxcrc^once, hoping that the student will sift out and temcml^r the major 
points. Safe handling and caiemust be Tepoatcd^rcvio^cd and rcemphasizcd at every opponun* 
ity. / 

As is th^ ease with any skills class, most students are more interested in first doing the 
acuvKy ra^erthan hstening to academic fundamentals. This is particularly true eoncemtng the 
area of safttw In teaching shooting sports^ this pitfall must be carefully avoided. Students 
.should knowHiow^o handle a sho?gun safely t>efo^ ^oing to a shooting ranj'C or using live 
ammunition. Before this can happen, they must nm-understand the parts and opec\tijDn of a 
firearm an<l^then!he safety rules* One ot the best ways to achieve this i^by^^diy itm handling' 
exeteises'* ou)irough role pla^^ This all requires classroom time. Tn any ease J safe Hrearm 
handling a&f^it^ shoufd be evidenced before going to the njngc. 

. After pieliminaiy instrtittTon eonccming the knowledge of firearms, it is time to teaeh the 
physical skill fundamentals. Thdse skills can be fraught safely and easily if classes are kept 
relatively smalL Generally, one instructor or assistant for every 1 2 stu^ent£ is adequate Agood 
instructor will kno^, betore giving a student live ammunition, whether or not the student 
understands what is,Tequi red to^hit a moving tat^et. This can be done easily through *^diy firing 
exereiscs,'^shooung without live ammunition. The development of sufficient skrHs before 
shooting IS ai^ajor faetor m safety control. A student that has not acquired* or does not 
undersian4.the fundamentals of shooting bkills» in many eases will not Understand the Ainda- 
mentals oj safe gun handling. This, coupled with arfinability toWceed at hitting a moving 
target, causes lustration and alack of alenness to safety. Thissets into motion the opportunity 
for a hazardous situatioo tooccur. To repeat, time nftist bespent preparing the student for that 
first ;hot at a target. The instructor^ should noi rushed into a live firing situation. Initial 
success greatly enhances leamir^ ai well as safety. 

- Thesafety of shooters, field personnel, spectators and)>roperty is the responsibility oT all 
The responsibility for seeing that all individuals know and practice safety rests with the 
instructor. The following ts a list of firearm safety rules ap4 instructional j:omments. 
\, Always Treat a firearmas if it were iomied.Dxi^ isthe**GoldenRuli'^ofFiieami Safety. 
2* Thet^mzzl^ofafireartnttutstbepotnt^dinasafedir^HonataltTitnes. The muzzleshould 
^ever be placed on the foot or leaned on as a body support. Wrap a piece of ^'olored tape 
^ around the mu£zlc to emphasize its imp^^rtancc. It is recommended in a class situation thai 
I themuzzlcalwaysbepointedstraightupandnotdownatthefloororground With muzzles 
^ down^stuocnts are more likely to accidentally point a firearm at another individual Also* 
I the projectiles from a shotgun that is accidental]) disehaiged Into the ground can neochet 
^ - .and spread* 

3. The firearm action ts TO Jcepr opetj at afl tifttes except whot ready to fire Almost alf 
modern shotguns have some type of aetion release mechanism. They allow an action to be 

4 kept eitheropen or closed. All students must know how these operate Actions may t>e 
loaded and closed only when a shorter is on the station and ready to shoot **Loading*^ ts 
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plaang a ^hcll in any pk/tof a gun. magazine, action or ^.hanibor When pladnga fircann 
in a rack tttc a<.liun ^huutJ remain open. The in^lrui-ior v* ill haie to pia> piariKular attention 
to thoM: who have done wn^iJerable hunting, The> aK u.scO to <.an>m£ ^hot^un^ uiih 
/ actions closed when in the ficlct. 

4. A shoottt mttsfbfiomptefcfy JumtUat v^nhlhfw ttftr^iintt^fpcfAthy tttuhihaiotwtutntnoii if 
ftjf5.Thi&mu^tbea<.c:omplt^hcJ before an> ^-on^iJeiatf^in i&pienta shooting. It should be 
pointed uut that shotgun ammunuion ha,> tlie gauge marked or the bottom of the shell 
Some shclU are color coded aCi.orUtng to gau^e fitr ^fct>. Mo^t ^hutguns uill base the 
^pceificd gauge stamped on the bancL 

5. Cafryonh one^auge o/ ttmmutuftoti. An instructor ^house^^hiH^un^ of different gaugc:^ 
in a c1a^& mu^t jI^o ^.arry different gauge ammunition. Smaller gauge ammunition <:an 
a<.Lidenta11> be placed in alarger gauge shotgun, thus ^tting up a vei} hazartluus situation 
One gauge onl> should be u^ed in cla^&. The in^tnieW should koep and dispense all 
ammunition dunng the fir^t four of five ^lnng^Cj>uon^. Stiuknt^ should not U permitted ti- 
carry any ammunitiun at thi^ tunc. Only afkr adequate kno'Alcdge and ^Mlb have been 
developed should the jnjtnietor a1k>w Mudenis to carT> a AUpf)ly of ammunition. 

6. /T/^Jiv nii^re yottf cptnpttnt^nx arc <if u// AntcJ.'^This nile is pnmaiily designed for the 
shooter, but it take^on added ^fgnin<.aii<.c in an m^ni^tional situation. Tlie in ^tractor must 
be ^n: the <.las^ remains in a ^fc poMtion in relatioq to the footer: In its enthusiasm a 
i-las^may ^.roud too lose to the shooter and in^tniLtor.Thi^ unde^iriblc. It Ugenenlly 
the resuhiif ^tuddnt^trymgtohearthe instructor. In most cases the instnietor should speak 
Joudenough/Drall to hear. This is a problem partKularl) if the class is vveartng hearing 

, piotcvtoryConstdnt attention should ako be ^iscn to the niosemcnt of field personnel and 
spectators. _ , * ■ 

'7, Be sute of yont tuFgtt ittui whai y biytmL A shooter should aUa>sbe able to positively 
identify any target. The areabohindjuhould have an adequate ^cty 2onc. On a properly 
constnictedskeetor trap facihty,thfs rule hasgencrally boen vi^vered. Wherea temporal^ 
shooting facility IS set up, thcinstructoi mustgiveboth the^e pt^mtsspccial consldentiun. 
S. AVitf/ Jnnkukufftolu bt\tnigvybcSot< sff whtk ImndhngfttMViy. Proper consideration 
should also^bc given to drags* N ^ * 

9. Ctit^ yhould be ilcttttcii tinj i{k\k<:J tin it fvgttlit^ b<iMs. From tlie instnietor^s point of 
vieu, this rule vunccmsit^vlf^uhsafo functioning i^ionc than an>thingel%c. A firearm that 
doesnot function properly c^nlcadtodnun^i of safety problems. Shotgun barrels should 
aUa>s be checked for obstnictions before loatli/g. Students should be insirveted to 
%oniinueiopointthemu/zlcin asafedirectfi^^. [f,i[mJfunctio;roccur^ uhtlc imooting, the 
fTisln^Uoi alti>uldfind thc cause of m Jfu nation aiuJ^tak^c nCcCssui) action. Brcafrti^ should 
be cleaned after use and checked annually by a Conipctcm gunsmith. ' 

JO. Oftfy tftie sheU ^tiotiiJ bv p/tnethn the gttnm tit^rfiv. t'Mept t^hat ^ivovng ikeefOf trap 
dc*<bies and IntermiiomiTtap. ^ m 

n\ lfQdtla\io<^iity nhiie the ^ht/i/tcf iut^ ti fottJtJ gttf^, ihcitKiit/n mitsf bt.opcnvd ant$ ail 
yheliMemmtd. This inUudcsadclay caused hy the need for Additional instnictlon. Jf the 
instructor feels it is nc%esvir> to talk to the student, uiher than for a quick corrccik>na1 
%ommcnti*thc Trearm shoulf! he unloaJcd. Any ^.i^mqicnt may %ause a student to i[ftf3vcr 
tently tum the muzzle toward ihc fnstiiKtor ar das^. The instructor must beauarcof thi$„ 
and be m a position to correct the pro6km t^uickly. 

J2. Dry fit mg ishmiUna tMibrut ttmitittfuuxin^i Atujuttkftng tft dry ywinging fhefifvetrm nta\ 
oni} be pfiHtfitd on fttv yhtftHtng runi;c <ff mtt d<^tgntttc<i tttcti^ \Vhcfl shooting On a 
sqv^, none of the^c excn^eii ^rc to be done whtic other squad members are shooting. 

13. Afiteatmyhoitidbe piitKvdititinupptifptitiU ^ttntth kut Mtfavcn ^vften nntr in ttse^ On a 
t^indy day firearms can be blown out t^f a rack. 
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14 Safety ]ii!osscs ami tat pufta titn must he aom. Comnncfcial jyanng protcciofs can be 
purchased CuMon or crascrv lhal slip on the end of pencils i^i^yalsu bo tucJ as an inlcnm 

moving tatgct. 

(6 ShcUi ihoiild cjeacii tna Si^c tiifcttiitfi. ShclK cjiMc^fix^ova sholguncdn stnkc the 

&hoottrx}r others an^i cause mjury. j 
|7 ffa shotgun ihtllfixili to Jit t. w-ait^WtmS setonihbtfurc*ipcnntgthcmtiiaL \\ seldom 

occurs, but somctinoes a shell ma> ha>c a burning primer* This is nrferncd to as a 

**hang fiTC** 

tadUticsand Equipment 

\fQst people ^^illtumthciraltonlionto H/^ann safcl> ^^hcnihtnkm^uf ^kcotortiapshooling* 
overlooking faeility and equipniion^safet) Thcn:;nx;man>^>anationsjnsliootmgfai.ilitic^UM^l 
by educational ihstilutions Some arc simple and inCApcn^i>c \\hilc othcis an; custly and 
complex All have basic jsafcl> rules ihnt^ppl). Some'^^iH Tuve additional safct> considera- 
tions unique to thc*panicutar facility. « « i 

Many educatiunal insiijutions an: fortunate enougfi to.have a ^omniiunit) c'ub facility 
avaibble tothejn Ef useo^suchafacilit> is available^ it is best to put in ^^niingan> agreement 
or restrictions for its use In most ^uses. gun i.lubs arc made up of private mcmberslvp^.The) 
generally do not mind making their faeililies avaibblo* during off houis^ for organized 
education prpgnims However^ this does not incan that thc> wish to upen their i.lub piogram or 
facility lo the general public, 'Arrangements for the use of sUi.h a fatilit) tnJudes costp use 
times. rcsF^Kbibilit> for facilit>.i\hcn in usc^^ insurltni.e agreement and guidclme> for safe 
supervision The i nstrrjc lor direct l> re^oon^ible forthi: pru^am ^houlJbei.ontpletel)£ famil'^r 
with aU safety piocedurcs that ^ouldi.oi;ie into pla> before* dxiringoi aAet a cfass, recreational 
or formal competitive activity. 

If a community facilit> is not available it tna> be necessaf> to ivc1vi.t a ^hoOttng Mte, Man> 
points remain the same in site ^election regar^lle^ksof w hdher a pcmianicntor temp(}rai> facilij) 
is being planned /Vsht^fall zoneo^300>ar^lsshouldbe^llo^^ed m front ofalUhootinf points* 
Adequate room must be left behind the firing points for the i.tass to a^^eniblcp BounJancs 
should be elearl) marked to guarti against people v^jndennginlotlic flrin^zone. It is best tOiA> 
Out a field toward the northeast. This \^ilL in moa i.ases, present the shooter from shooting 
'directly toward the sun. Select a stK>oting area With a sk> background when possible. 
Bacjcgnninds ^^lth tree:., hillsides and other objCi-ism the diMani^e increases the difficult) of 
hitting the target.. pa rticularl> for beginners. Be sure topljcethesiteinanarea v^hercthc noise 
wilt nt ' disturb others Go thedihcrhaiitj, don-jt pilai.c ft where aci.cssibiht> would be difficult 
for students Local ordinances and zoning rcgulattons^hould be i.hei.ked* Water, parking and a 
first aid kh should be mailable, ft is desirable to have some t>pe of shade or building. ^ 

In menti<viing ^kcet or trap, nian> Individuals think of a regulation skeet or trap faetlit>* 
However, the basic shotgun skills ne^-cssaO tor skeet and trap shuOtmg casi1> be taught 
using an inexpensive hand trap (hartdthrov^i.'r) or a single spring loaded tmanualjirap. A hand 
thro^^er t& simpl> a target throx^ingde^'ii.e that is held tn the hjnJ.lt is moved in much thesai^e 
manner as a tennis' racket k take^ practice to qse a hand trap^safel). Thcrc'Jre several safely 
points to remember. C«re should be taken when i.ovku ar handling a hand trap to avoid 
accidentalreleaseof the target M^ist hand traps arc designed to be u^ in the right hand only. 
Class members should stand to the left rear of the throve cr. The shooter muststaiidiothelettan^ 
sitghtl) aheadof the thrower Doth the thrower's and shooter^ stattuns should be markedon t^e 
ground A. manual trap is easily portable like (he hand trap. It is tisuall> placed on the grouiul 
and ha'' a powerful spring operated throwing mcchjnism. It also has a "blade'''' on which the 
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Urigcts are placed for ihroutng The s^imc sarei> pre^joiKtns ^haulu be used 4s ^vith a hand trap. 
Particular aiiemion mu\l be ^v^n hi keeping an> part of the btKl> a*vay fruin the ibni^^mg 
bfade. 

Some rej^ulsiion skeet or imp ranges UM:'inanUti1irap&* but in m im ^ases cleeinc irap^ ^ire 
uscil These are operated from behind the shiH>ting stations b> use ofa pi>rtahle eleunc rele^e 
eontrol this control is eunnceted tu the trapb^ anelct-triL Li>rJ. Tlie trip i^t-ocke^^ automatic 
eally when the machine hturnctl on. Mostek^u*^ traps has e «i ma^j/ine t^hiui hutdsafe^erve 
supply of targets Ifsueh a self loading tr^pisused. a tarj!et from the maga/>netsaukfniaticTtll> 
placed on the*throuing blade Upon rclea.se of the target, the trap 4Utimiattui1l> tecot.1 sand 
reloads. * * / 

^ U1ien using an clectrie single load trap, the loading prtKCss i.^ done b> hand. The machine 

' ^ uatotnatieally eocks tt^el^. but docs not have a magazine. Ba^h target must he placed on the 
^ throuingbladeby hand The safest posiiiun fot loaJing from the left rear of tne tiap. Loadtn^ 

15 done ^^Uh the left hand. This kelps the bo<l> aua> ^roiii the t^lfuAMni* blade. ^ 

When some machines arc lumedoffn, the trap remains co*.kcd and lokukd. There is a release 
lever thai can be putted to place the throA^ing^Lide in a safe uncocked pi>Mtion. Hov^ eser* un 
^ome elcctnc tmf s the bhde is automatically released vthcn the tiia^htne's pouer ^vtueh is ^ 
turned off Blectric traps^ likeljfost equipment^ ^re konipl^x and require ihcotmost m aUentiun 
lO safety by the operator. ^ 

The following is a Jist printJry lability jnd oquiptucnt safet> rules \^hieh shiKiId be 
followed. 

1 Only those sotnpletcly familiar ^iththe safe operation oftrapiiiashhjesorthro^serN should 
operaie or handle them. 

2 Avoid stepping in front of a u>sked trap or the imnictlute area from uhich the target 
emerges. ^ 

3. Skeet hou^ sh(>uld have a safety shield around the f«irget release o|>cning« 

4 When pladng a target on a trap manually* it should be <ionc in .su^h a ^ay that if the trap 
should be released accii^^ntally* ihe thfoA^in^ ami MkiW not strike any part of the body. ^ 

5 Befoa' making adjustments or refilling tiiaga/anc^, trap^ must be uncocked and the 
electricity tumctl off. ^ ^ 

6 nicctricalrmprcleasCcorJsnitust be i^fely 4inslKia'd against eMreme pulls. There mu&t be 
no CKposl*d or poorly insulated ^^ires. 

If setf-looding electric traps are usctl. testing and filing of the magazines shuuld be 
completed before bringing ^^houter^ to th^ field. Thi> vtilj cut do^n on the |>ossibihty ihat 
inexperi^^ individuals may try tu hdp. 

8 The sho<Hing ranges and trap mas bines should be kept free of dcbns* broken targets and 
empty shells A dirty trap machine viill often jam* again prompung an tnCniipcrienccd 

' individual lu get involved. 

9 In cold weather* an electric trap machine should be t^mcd on 15 or 20 minutes before 
shooting time Tht:' Util gtse fime for the oil to A^ami-)ip so the machine n^tll fuyietion 
properly. 

10 Trap\ should be chevkcil on a regular basis tu be Mire they arc functionally safe. 

11. All electrical cquipmcm must be gniundc*d. 

12. A Circuit breaker siniich should be located at the back of each field. 

13 'Firing zones may be cmenfd onlv after all shoi^tjng ha^ ceased and oihci^ know of your 

movement. Tt|i^ applici to shotJtmg on adjacent fields as ^vcll. 
I4. Safety rules sitoald be posted in appropriate buildings and on all ranges. 
J5. Safety areas should be clearly mciii^ed for spectator^ and ^V43aing shooters. 

16 All participants aiid spectators should be f^miliai ^vith safety flagv light>. or othc: signals 
used hy H^ld personnel in ^on^xs of fire vJiictt indicate ceasc firing- 
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- 17._£mpty,shclis,shoul.d_b^^^^ on the^routfd while others arc shooting. 

18. Unexpected inU»cfercnee while a^ioupis shooting eanereate£afet> pro!)lem!»roralL'nie 
following are a few eommon interferences; there are others. \ti an> ease safety tak^ 

- priority — Slop shooting immedtatety and unload. 

a. Trap boy throwing empty target boxes ftom a trap house. 

- h. Continual broken of irr cguja r target s b^lng t hrown fixxn^ trap. 

" e. Opening a trap or skeet ,l]puse door. ^ ' - . " . 

d. Trap boys loading magazines or tunning in or oin of trap houses. 
, ' e. Persons movingjon the shooting range or in the line of a shooter's vision, 
f. Dog^ or other ammals on the shooting range or in the line of Hrc. 
" g, Wind-blown objeet in the air, 

19. Adequate gun raek^shouldbeavaitableinappropriatearcai^ to store guns !»afel> when not 
In use. 

20. Individuals assigned to assist or work must be properi> trained ahead of time and must 
umletstand-alHsafety-rules. 

Amhiunition and Retoading o - - \ 

Much of the success in toda>*!» shooting imports education programi^ can be attributed to the 
economy, fun ami easc^of reloading shotgun ammunition. An educational institution that 
wishes to hive a shotgun program will usually find it necessar> to have some type of reloading 
program. Tl]e primary reason b to cut down oii the cost of ammunition. In addition, it is an 
opportunity to teach students the basic knowledge and skills of reloading. 

In order to have a reloading program an adequate facility must be located where reloading 
equipment may be set up and materials ^a(dy stored. Federal, state and local laws and fire 
regulations, which may affect the storage of powder, should be checked. ^ 

llie careful evaluation andsdection of reloading equipment extremely important. Equips 
ment should be safety oriented, dependable, ca^dy serviced and nigged. Safety is of the utmost 
tmiwrtance. Rcloadci^ which arc designed for high speed production often lead to errors in an. 
instructional situation. Hiey are designed for use by individuals wlhi know speciHcally how to 
run them on a regular basis. Hiey can get out of adjustment easily and arc difficult to keep in 
peak operating condition when used by a group of people. Some of the smaller inexp<msive 
reloaders are more appropriate for instructional use, ^- ! ^ ^ 

Hicre arc both advantages and disadvantages to purchasing just one mode) of reloaflcr^ as 
opposed to a variety of reloaders. Purchasing the same model for all the students to use cuts 
down considerably on the chances for reloading errors t>y limiting the variables. With one 
model, maintenance, adjustments and availability of parts arc a simpler matter. On ^ other 
hand^ a variety of modejs gives the student an opportunity to learn more about the different 
types of reloadc/:s on the market and how they work. Hus adds to the educational value of the 
experience^. ^ 

Hicre is a large variety of ammunition component products on ihe market for reloading. 
Hicsc components arc shells* pnmer^, powder, wodsandshot. In all instances, the ammunition 
manufacturer's spd^in^ations should be follov^cd. It is good idea to standardize components 
used. Hiis cuts down the chance for error. 

Having different gauge reloaders, shells and wads in the same area c^in ^ate a safety 
problem. It is possible tousea .20-gaugeshellLase in a .28 gauge rcloader and vice versa. U 
may split, 6ut sometimes it will stretch and not Ibc noticeable to the novice or expert. Reloaders 
should be riearly markeda^totheirgaugednd loading uapacities. Contents in powder and shot 
containers should also be clear(y marked. Shells, powder and A\ads of a different gauge which 
are not in use should be placed out of reacli, so they will not become mixed with others. 

Reloaders should be thecked regularly to make sure pressure gauges, alignments and die 
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, sellings arc correct for Ihefanicubr t>pe of reloading desirctl, Adjustubk resizing die nngs 
should be checked d^iily before sinee the> ma> become loo^e. Mosl rdoaders have a prescl 
charging bar for a specific charge of |>ow<kr and weight of shot. When using preset charging 
barsi^ instructors will have vinuall> no trouble viilh varying |>o\vdcr charges and shot weights. 
However, adjustabEc charging bars on rcloacJcr^mustbc constantly checked for accuracy. The) 
have an adjustable lock nut which may work loose. Itshould be remembered that a charging bar 
which may be at{ right for one type of powtter may not be correct to use with another type. 
Powder charges vary wttb different \>randN.orpj}wder. Cheek the niamifacturcr's rceommenda^ 
tions. Maintenance work on reloaders should be done by cxpiiricnced pc^lc only. 

A reloading /aci I ity should be sypcrviscd by the instructor antKor carefully selected and 
trained individuals. There will be some students who feel they Jvnow ajl about reloading. 
Instructors must be ver^ positive in handling thi» problem and must assume xb:Llcveryboti\ is a 
beginner* The experienced rcloadcr will be easy to recognize. 

After explaining the mechanics of rcloading^tbc students should see a demonstration of hgw 

h4$-4one^ Thc^y .should ihj^jfy ft unrlf^r sM p arvk ifi q- The insTr ^a»Mnu^t.be ^Mre -lhat_thc> 

understand all points, and be alen for those students who do not follow the proper loading 
sequence. 

[nstruetors should remember that* for many students, it witt be thetr first encounter with 
reloading. Althoughsimple to teach, it iseasy to miss important points that are esseiitial to safe 
reloading. Each pan of the reloading sequencemust be taught carefully. Patience is of the 
essenccin teaching reloading. If properly taughtnlte student will Icam quickly and safely *how 
, to reload at a fast enough pace to suit himself and the instntctor. 

With^ood instruction, a well-planned reloadingpiogram can be run safdIy.Toinsure against 
the development of poor habiis by students,, such as reload ingjkhon cuts^^ continuous supervi- 
sion is .'ssential. Students should be disi^ouraged from biking while reloading. This ts probably 
the major cause of mistakes. Radios and the like should noi be playing while reloading. It is a 
distraction and increases the chanc^ for error. All students shoold reloa4 their own shells. 

The following are additjional points which may i^ausc reloading safet> problems to occur. 

1. Inattention. 

2. Smoking or the use of an open flame in the reloading area. 

3. Use of intoxicants before or during reloading. 

4. Devising "shon cuts** or ■*speed-up systems** for shell reloading. 

5v Spillage of powder or live primers on thic floon ^ 

6, Unlabeled or improperly labeled containers. 

7. Forcing reloaders when something appears to be wrong. 

B. Deactivating of safety devices provided on reloading tools. 

9* Use of wrong size charging bars. 
10. Use of untested reloading data. 
IK Misreading of charge data. 

12. Use of wrong or unidcniificd coftjponcnts. 

13. Confusion in shell identity. ' 

14. Reloading shells weakened by wetness* t-oTToston* o^ ha\ing faults such as body splits* 
perforations^ or inei^^cnt eracksi'in the head area.* 

15. Wrong weight of ^hot or powder change. 

16. Inadvertent mixing of different types of powders. 

17. Failure to check the weight of powder and shot thrown by rcloadcr. 
IB. Improper use of weight scale. 

Another major safety u^nsideratton in reloading islhc storage of puwder. If stored propprl>, 
1oday*s sinoketcss powders arc generallj free of deterioration. The easiest rta> to check for. 
powder deterioration is b^ opemitg the container and sntelhng its i^ontents. Deteriorating 
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po>^jQr has an imiaiing acidic odor. Ponder exposed or ncarcxtnnnc hcai produces acidity, 
thus deterioration. The chemical reaction causes heal tn be gcnemicd, which can cause a 
spontaneous combustion. 

Powder from oJd ammuniiion should not behaved orblcndcd v^iihncw |>o^^der,OJd powder 
stocks should not be accumulated. Deteriorated smokeless poxiikr shoul^: be disposed of b) 
burning in an open isolated location, Cneonflncd smokeless pov^dcrdoe^^ not explode, it bum^. 
The powder should be, stacked in^mall pile^not more than one inch hig)) with no mon:; than a 
pomKlofpowdcrtoapilc, Aslow burning "ignition tram*' ^l1ou1d be usc^lto if nitcthc ponder 
Be sure to stay a safe distance away after lighting the ignition train. 

The following arc safety rules for the storage of gun powder | 

1, Store in a cool dry place, 

2, Store away from direct exposim: to the sun's rays, 

3, Stdn: away from mechanical or electrical equipment, 

4, Store away from electrical outlets or circuits which Mia> be impmper. defective or 
overloaded, 

5, Store away from flammable gase^, !iolvcnt^ or highl> conbustible materials, 

6, Storage cabinets should be ventilated and separated fit>ni cuch other, 

7, Cabinets shi>uld have weak scams and joints to> provide for easy self -venting, 

8, No , smoking , signs should be posted, ' ' i 

9, Storage ar^*a should he clean and neat, > , 

10. Depanmcne of Transportation approved containcrb should be us^d for storage. 

Once ammunition ha.s been loitdcd, Ushoulyl be Mored m an jreasep*iratf^froni the flrejnmi. 
preftirabl> under lock. Live animunitum and Hreanns should never be brought into the 
classroom together. All ammunition ,should be kept in propcriy labeled containers, 
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Chapter 4 
HIKING AND MOUNTAINEERING 

By 

Cordon £. Howard 
* Cicmson University 



This chpplcr h directed toward persons who serve as hiking/mountaineering trip leaders^ 
panicularly those who have leadership suddenly thrust upon them as a task pursuant to their 
responsibiHtics within an org^inizatioii. Many would-be leadersstanout as trippartieipantsor 
assistant leaders. Leaders would do well tostud> these eonsiderationstodet^imi^ewhctheror 
not their behavior could be hazardous to trip members. In ordtr for a trip Idader to conduet a 
safe, enjoyable and rcwaiding trip, he must be aware of the partieipants, capabilities and 
expectations and must also possess the appr[|pnate outdoor skills. Hiking can be a complex 
skill, particularly as it progresses toward mountaineering. No one article can teaeheaeh leader 
all there is to know about the subject. Serious leaders should read many authors^ views and 
experiences (see ncferences) as well as gain practical experience under a variety of conditions. 

Generally, hiking refers to extended w;ilkspnmaril> in rural areas. Hiking most frequ en tl> 
takes pJace on non-paved surfaces suchaspaths^on abandoned roadways oracross country (no 
traiJ ormaintained path orroad). Thecomments herein arcduccted toward hikes in itt^ where 
assistance, other than from group members^ is not close at hand. Certainly some of the safety 
problems herein mentioned are present on a walk around the block. But the presence 6f readily 
available shelter and medical assistance places the:»e hazards in a context within which the 
average person is able to effectively deal with them. 

Hiking, as an activity , includes a wide range of activities. These activities may be grouped 
into three categories: ^ 

Hiking is walking in a rural are^. Often the hike is to a destination, but it mayjbeon a loop 
traiJ with no one point being the objective of thb hike. 

Backpacking is a meansof extending a hike so that greater distances ma> be covered or more 
time may be spent in the country. It is the couphng of camping and hiking with the camping 
equipment being carried by the hiker. 

Mountaineering is the extreme in hiking. Most frequenily it includes backpacking simply 
because ihe objeciives ace more than a da>'s vvalk from a road access. The distinguishing 
characteristic ofr^ountaineeringis ibrehjn^,eon high angle rock and iLeJimbing techniques 
in order to attain the hike's objective. 

ResponsJbJlities of the Trip Leader 

The trip leader has a multitude of rcsponsibiJiiies(9) vvMchhemust fulfiJI in order to insure 
the sueeessof th^ hike and the safeiy of the group members. The areas of concem (discussed in 
detail later) include, proper planning^ scouting the area of ihe hike, being physically ftt, 
interviewing prospective trip tnembers to determine their fitness ;)nd level of skill, spccif>ing 
necessary equipmentandchecking tosec that ca^h member has ihe proper equipment In good 



\.ondiiiun« obuining prt^ptir DicJx^til >uppltc>« ^hctkin^ inimcJititc tinJ lun^ li:nn uctithcr 
forc^asb fur the trip jri:a« tiiiJ Icti^m^ ti inp plan jnJ ti^boJuk ^xlth a responsible pcrM»n. 

Hic trip leader should posM:>> all, of the skdU nCbCssji> h> i^k\y ^L^oniplLsh ihc inp\s 
objectives. H^ucvcr^ on hikes into fcniok tirca^^ partJLul.irt) ^^I)ck it x.s unlikcl) llui other 
{mtics ^^iU be mct^ an .jtisisMnt inp )c«idcr should bo r^i^niitcd. Trip k\ukrs arc not xmiiiunc to 
injur) In fact the) nwsi often lake mox<. nsk^ iban other part) numbers u.hcn tondition^ tail 
for rigging &afcl> linc^. HiconriiiHall) . the kadcr'^ cxpi^ncn^^ andvikdl^ offset tlKaJJcd n^k^. 
but that h niM ai\^3)s the ta^c. Ttu: assistant Icid^r should pirs^vs abdittc> «ind experience 
similar to jhose of the trip leader. Hie nuirc diffKUlt anJ lixhniLal itiC trip, the clii>er the 
assistant should appruximalC the le.ider in krh^^led^L. >kdl and ^Apcnenec. U the kader'^ 
responsibility to select a eompcient asstsi:inl. 

Hcsponslbiltttes of the Group Membt^r 

While the non leader looks itt the leader for giiid.in^^ and stiiCiy, hn tannot place all of the 
_ ... _responsibjlil> for his ^eM bein^ on the kad^r. Actuatl> . ih^ bulk of ilk rLVspon>ibilit> for the 
panieipant^s safety lies on hi-s n shi>ulder^. H^: musl jud^ ih<: jde^uac) of his skills and 
fitness. If he lets lii.sd^^sire ior<:p.>) plac^: htm on^i inp for ^htch lie ispoorl) prepare J« he lsjs 
much at fault for Mgmn^ up as ih^ kad^r is for acccpling hxm ^n the tnp. Additionally, the 
individual must consider the effecb his shortcomings u.ill havt: on the safety of the other 
par(LcIpantv A ^veak hxker^oulJbausi:dcla>Mbat for^c thb^ruupio.spendanunplann^^dntght 

' OUL 

Tbc ^roup member should inform hmis^^lf about the inp^Ji:^ plan^^thedulti^and location* the 
^uipment rcijulrcd* ^tnd the skills ncb ;.s-»ar) . One ^riH4lhat i^ often overlooked is the checking 
on the leader'^ abilities and reputatxi^n. Most pcopL reason that a kader j.s a^iiahneJ hLkeror 
jnountainccr. Yet* leadcr.sbecunic k^dcrs through a variet y a^iemi^*?^. r .^i" .^n.^vfimw^M^ 
run tripes thc4ucttkr itta^fiTThci^la^cr tKcaiist hv ^.s tiib ^>nl> .slaff jiurmb^r available at the time ^ 
- ani^tlii: tihov. muM^oon* Sum boniiiicrcxal trips ^nu rati) luvcaself appointed leader* This 
^ pcfvon ma} possess eXb^^llent skills. Freijuentiv* hi>uev(JTrt|tt person want^ to take hI trip 
, someplace and need> some other pc^>pk aUmg just m ^ase' * Hie tnp jna^ be be>ond his 
cap.LiHit>,orhksonl) ^uH^trn nuy be U4bhin^theobjebUve ri^j^irdlc^.s of the hard^hip^i inipused 
t)|i the j^roup* The ^rtiup member sijkl> rej^on^ible^for plaem^ hiiiiseir on ^i^trip led by a 
^ person of quest it) n able skill and ehuraeter (6). ^, ^ 

i^injll^ the luker should bCuore ortrxp> ^vlicre the kadcr offers ^suranees that lie« pen^onal- 
t>*pos\esM:s the skills tii£!et>ou through"* Hie leader ma) m faet possess tho:^ skills* But* 
aside m>m being c^oti^titaU^^hibh i^ *i dangcrous4(uaht) m a leader} it <is^umes that the leader 
\^iUsi)rvi\e oil hazards, rrtiiii a conservative >tandpomt thi. leader Ls si)mg* ' U I d^in't get 
througlv^ you ii\vc partieipanti di>irt get thrtiugh'\*' 

Personal Preparation; Physieal Parameters 

Hiking var^ in its duiiiaiiJs fruin .i mild \^alk Jo a ri^utrou.s i)iouiitaiiu;enng expedition* 
Tbc^^afe i^u^ipletion of Auy btkb* regardless ^if its diftKult)* depentis in part on the hiker'^ 
abiht> tosuii^mon forth tht ^.n^rg) nebbs-»*tr) totnitshthiH hike. Studies ^if \^.ilktng indicate that 
energ) expenditure is not affected b) ^v* agt* uiraee* Bod) uei^tisthe prune determinant of 
energ> tOst differenco betvsecn indjeidu*iU ^v.]lkiiig at ihc same ^|)eed iS*.^55^ Personal 
physical fitnc^s^ then* is a rvijuisitt to .safe htU»P^ nfortunatel) fur ine\penent,eU hikers, 
there is no standard rating s^Ak for ilic- di)ffJeLih> *4Njikes* The novite is left to his o^n 
^ judgment as to the ph^McJ conditioning nettsvir) toJ,\ifcl) lonipleting a ^pe^ific hike* 
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ITihc prospC(.ii>iO hiU'i h.b been Jn(K(i^c he hhoulJh.i^c j ph>ML4l c\mi bcUtK unJcrijking 
a conditioning progtiini (in an> cycni inJt\iJuj1v \{ioulJ unJt;ij!o jn jnnuitl ph>.MLjl cxjtii). 
The ph>sicianshoutJ bcinfuniioJof the intt:nt«op\of (he inJi\iJujltt»hikcin 1^ltl]omc^^ jr^ 
Upon S3tisfactor> complcdoncf (hcexjnL(hcinJii^tJu.i]isfrc5:(ois(an.in) oncuf tht;f>(4nJa , 
fitness programs 0fhCvJnLonsuhaph)^«^jlcJu^jti>rfof Jvus(oniJc:kigncJpri»^rjni.Rijnnin£. 
is excellent preparmion for hiking, bu( ^mi jnJ ^h^mtikt f>(rcn£th hhouIJ not be i^norcJ. An> 
inJividual v,\\o jog (hree mites wi(hi>u( rcs( unJuc fjtiguc v,A\ \k abku> pjilii^ipj^e in 
mos( one du) hikci^ that iire of m(>Jcr4tc JifHi^ult) (Sci; sCL(u>n on vlinutc Uti extonujting 
cirQumstanoes). Paili(.ip4tion in ^c\cr4l hikes of i^jo'^fi^ ^^'11 ^^"^ p<>ilii.ip;in( 

sufricien( baekground'(c judfie his ability (o complete future hikes. 

Even (>cno'ns who are in good pfT^siLjl LonJition v4n i.otitrji.( infections or suffer minor 
injuries suchasblistcrsof spmins. These pcnionsshoolJhtii^c (ho^onimon sense (os(a> home. 
However, (he leailer should tn^iuirc about these v on Jit ions. Hjkcrs ;^hu an; JebilUtitcJ ot vthoAe 
performance is impaired present 4 hj/ard to the rcnumdct of the group. The triplcjdcr should 
refuse to permit such indiv tdujlsonihe hike^ if m his judgments tlie^ ^mII impede the progress 
of the group. 

Certain hikes will require acclimatization to heat andW high altitude. Though the^e topics 
will be discussed in detail later, the> are ph)siLjl adjustments i^hii^h need to be i.onsitlerii1 as 
part of an overall phys^eal conditioning prvgratti. 

Personal Preparation: Psychological Factors ^ 

The need for ph>skj1 Londttioning asa re^ul^lte for enjo>*ri>lc hiking ts a generally ai^i^eptcd 
concept. Yet tit tte attention has been giseii tops)Lhologi^4lwndUionin^. Even hikes of low to 
moderate diffivult) often entail ^on^iderabk vmoti^jnal insolvcment, particularl) in Nudden 
severe weather conditions or in ehiergency siiuations. 

Tolerance of effort.The most i.onst4nt psj^chotoglLJ sfresM>r of hiking is the ph>sKat 
exertion it.*>clf Mo^t novice hikerb are poi.»rl) prepared to tk^l ;vith the pain a^vii^i^uted with 
l0i;al museuhr fatigue. Thc> rt ^iia frequent reAt ^tops ^hii-h produce dinunishing retief from 
fatigue ds> the hike progre^se^. Experienced hikers team to tolerjte the pjin jnd to combat the 
fatigue b> driving themselves onward ^hilc thinking aboot an>thLng but the fjtigue. Man> 
enjo> the feelhg of ph>^ii.jl fatigue because it 1^ <tn induatJon that the> have acvomplishcd 
something th:it du>". If the novice pcri,ist.s at the a(,tivit> he will *"leam to love it'\ 

Thisps>chotogiLal adjustment is nci-c^sjo the hikci is to be tible to complete hikes without 
slowing the group due to his perceived need for rest ^ Tolerance to fatigue can be developed 
jtlirough the physical conditioning program if long, cuntinovjus jogging is included a^ part of 
that program. A general rule of hiking is to w^lk for 20 minutes, then re>t 5 minutes, 
Continuous jogging on relatively fldt. .%nKHvth krrain, ft^r 20 minutes will Mmulate the fjt>gue 
encountered on hikei^. Obvioii>l>* (he bettci the hiker'> ph^iskaUondition the less fjtiguehe 
will suHcr on a given trip» 

One note of caution, lo^al fatigue (.^n tolcr.itcd andredut^cd b> ^to^^ingthc pa^eoi taking , 
a short rest. It shoufd not he t^anfu%ed ^^itli total vxhaostton in whtJi the individual begins to ^ 
toscsontrolof Ills voordinatiijn. This latter i-ondititm v^tlsfoi imincdute attention. PeriodiLal- 
l>, theleaJershoutdche^k jII parti^ipjnts for signs of i.xhaustit>n. He should learato rccogni/e 
the difference between j person ^ho has j lo^ exv^^is^. stress tolerance and one who i.s near 
total pTiysieal exhaustion. 

r \ ■* 

Eliiotional stabilit) . A'r. uftcn ^tverlookcd jren of hiking ^afet> is that of the emotional istabdit> 
of tlie trip participants. In rei^ent histor> man has cliostn to Lve m environments of his o^n 
making. As a result, most hikers, and pariii.ularl> novice hiken^, jre i.onti.iuall> under 
emotional stress resulting fiivni tlK problems picr%Lntcd b th^. njtiiidUnvuunmenK Freqiicntly 
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this emotion a] stress is augmented b> the necessities of interaettngwith the other trip pan leijv 
ants* many of which may be strWgers or casual acquaintanees> . * ^ 

ThT^at^TyTjfihnripTsjctjpj^ficd'when (his stncss gets to the poiat that it is intolerabJe to a 
panieipant. Whea that point is rtUched the panieipant may refuse tocoatinue or, worse, set out 
for home on his own. Giildrcn,.whcnunclcrseverc stress from inteipersona] interactions (e.g. 
ihey are being picked on) frequent!) ninoffintoihc woodsjust togetavia>.NothoughMsgiven 
tosafety, supplies or reiumtngto the group. This results in a lost hiker who is neither physically 
nor emotionally prepared to cope with the elements. 

. Whenever possible the trip leader should screen out those per^ns who may not be able to 
cope with the stresses of the trip. T)iis may beaccompIisheumiuu^hiMtcr^iCws with prospcc 
tive panieipar.f:^ and wtthjeaders who have had paitieipants on other tjips. Naturally* the 
requirements will vary in accordance with the difficulty and duration of the (rip; long and 
difficult trips.requirc good emotional stability and the ability to live elosely with others. 

On the trip the leader should be alcit for Interpersonal disharmonies. Evqy cffoit should be 
made to abale such problems before they ean become severe. A good trip plan* including a 
schedule of duties and responsibilities, will do much to prevent sueh discord. Also* the 
reducttoiLof environmental stress* whenever possible* will aid in maintaining the emotional 
stability of the participants. 

Group paitiepants should know the emotional stabilit> of their leader. Iho^cteaiiers who ore 
stave drivers^ whoeannot make effective deeisions— particularly under stress*or^ho do not 
have the respect of th^'^panieipants should be avoided. 

Phobias. Most people probably picture hiking as taking place along a trail with lar]gc amounts 
of land on either side of the trail. Trails along narrow ledges arc thought to be part of 
mountaineering. These perceptions do not hold true. Many hikes require the individual to 
sustain exposure to drop offs on one or both sides of the tniil. Such conditions exist in the 
eastcm United States as well as in the west. Trip leaders should infoim prospective participants 
of any exposure to conditicxns that would produee hysteria in^omeone with aerophobia, 
agopptiobia (open plaecs)> claustrophobia* hydrDpliobia* and vtpcrphobia (snakes). In con^ 
fined arcasi^ sueh !as canyons or exposed ledges*a person v^ho develops hysterical paralysis can 
divide a group* separate the trip leader and his assistants* .ind present high risks to those 
attempting to rescue that person. 

Knowledge 

The safety conscious trip letuler will acquire j ^unsiderabte knowledge of the outdoors and 
the skills necessat> for safe participation in hiking^nd mountaineering. This knovi ledge can be, 
obtained through, (a) reading on ^^anous related topics* (b) partuipation in trips of vat>ing 
difficulty In a variety of climates and terratns> and* (c) by attending scrninar^ and training 
p institutes. The acquisition of this knowledge will take a considerable period of time. Ho^^er* 
there arc many trips that ean be taken where minimal skills an* necessary. 
- The trip leader should be knowledgeable in the following: 

/f^ea.lVior \o beginning a trip the leader should gain as much knowledge about the are^ as 
possible. He should be concemed with weather. altitude*'qua]uyt quantity and locatioiKof 
drinking wate:^ precipitous exposures, ^onfifted plates, unusual animal on nscv, I hazards > and 
alternative routes. These data may be ubtjined from guide books, topographic maps* managing 
agencies and previous trips. If a nov^c group is to be taken into an area unknown to the leader* ^ 
the leader should make evcr> attempt to make a scouting trip with a few experienced 
outdoorsmen prior to the novice trip. 

Equipment* When the leader has analyzed the data abuut the area, he is ready to specify the 
equipment required for safe completion of the trip. There arc three categories of CHJipment. 




personal cquipmeni (shocs^ packs^ sleeping t>ag5» etc.); group equipment (stoves^ cooking 
-^^ equipment, elc); and safe ly cquipmeni (mpcs, first aid kii,clc.>;Thciriplcudershould be well 
#l^ersed in the proper operation and use or all group equipment to be used on the trip (Sec 
^^f^t^ut>s^quent section dealing wiih equipment). 

. Skills. Each trip requinesavarieiy of skills. The trip leader should possess those skills and 

should insure that the pardcipanispossessthose^kills that are essential forthc trip, 11^ 
might range from walking on uneven ground to technical snow climbing techniques. 

First aid. In theoiy, cveiy trip should have at least two persons trained in first aid. IT one 
trainedj>ei^n is severely ii^uredtheothereanadministerflrstajdJnpr^iice many iripk^^ 
do not llave first aid training and they make no effort to determine the training of the 
panjcipanCs. Many easy hikes require only knowledge of the proper treatment of blisters, 

_4_ sprainmd insect bites. But as the difficulty of the hike increases and/oTlhe trip enters remote 
arcasthe need for irainedmediedpersonneliiicrcasi^^.^qmepQrtieipantson backpacking trips 
shouldfbe trained to deal with the problems listed in the seuions. Specific Conditions and 
Common Problems included in this chapter. Anyone who is plannincto lead trips on a regular 
basis or as pan of a job should taki^ ihe instniciion necessary to becoinean emer;gency medical 
technician. 

Lcftdfrship* The success of any hike dependson the leadership. There aremany leadership 
techniques. The leader should develop a style that suits his abilities and personality and study 
the techniques u^d by other successful leaders. The objective of leadership is to direct the 
course of the Irip in such a manner that the objectives of the trip are fulfilled safely. This not 
X}nly implies that the leader mustbeabletousehisknowledge of the area, equipment and skills, 
V ^t»ut.t}e must abo be able to use the talents of the trip participants. If his leadership is 
questionable he vyill not be permitted to use his knowledge nor will lie be able to direct the group 
in emerigency situatfons. 

Equipment ' 

In the past J5 years there ha$ btxn a tremendous increase tn the types ami complexities of 
hiking and mountaineering equipment (5, 7). Many of the improvements have made the 
equipment more durable and dependable, and henee, potentially safer, Hazards aijse when 
equipment is not suitable for the tripgonditlons^ is n(M suitable for the individual or is in poor 
working conditions 

The trip» When the inp leader ha:^ gathered the information on the area in which the trip wilj 
take place he is then able to specify the necessar> equipment. Forexample.asleepingbag that 
issuitable for tnps at lower clQ,valions(j500 m.>m the summer miay not be suitable for higher 
elevations {3000 m.) in the summet^ much less in the winler. Similar comparisons for clothing 
and shelter can be made. Obviously inadequate proteetion from th< weather can seriousfy 
jeopardize a trip. ' , 

The Individual Equipment must be selected with the individual ui mind as well as the 
conditions ofatnp. Body sizeandphysigalworKcapacit> areimponantconstderatton^ Noone 
should carry more weight than isnc^cssar> whether it is in a backpack or in boots that exceed 
the requirements for the tHp. 

Poorly fitted equipment i.an produvc amujtitude of safety hazards Depending on the nature 
of the fit, these hazards could include, too rapid heat Joss, inadequate heat loss, excessive 
fatigue, muscle cramps. slrain:», sprains, blisters and a host of other problems. Personal 
equipment should be puri.ha:»cd after careful stud> and fitting tt should be used only for the 
conditions and purposes for which it was designed. 

Among novices and some expcncn^edhil^en^ there isatcndenc) t6 rely on gadgets instead of 
skdjs in coping wiih ihe environment. To be sure some equipment innovations are highjy 
effective and contribute to the enjoyment and :^et> of a trip. Too often, however, the novice 
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loads upwich gai^CKtothccxU^nC thai he can boncly walk underthe load. When a gadget fails, 
he is 3 loss for alternutives^ In the out-of-doois one's faith should be in one's skills, nbt in 
technology. 

Equipftient tnaintcnance. Even equipment that is beneficial to hiking an J inotintaineenng 
i^iiselessordangerousifpooriy maintained or improperly used.- Tom tents, sleeping bags and 
elothing will not withstand the ngo^ of environmental stress. Stoves that do not work make- 
fixin^a hot nKal above the tnce l)ne veT> Uiffictill. All equipment stSbuld be ehcckcd forncedcd^ 
repairs and repaired after eaeh trip. AH equipment should be ehccked for proper opennton 
before embajicin^ on ^ Irip. 

Nutrition 

Hiking and mountaineering eun be physieally demanding aeliviies. Since ^afe htking 
depends on the proper functioning of theJbody. proper nutrition must be maintained. 

Quantity^ The calon'c cost of hiking and mountaineering is related to thestrenuousnessofthe 
activity, body weight, ambient temperature, wiml. precipitation, the individual's skill and 
numerous other factors. However, it is generally recommended that, for hikes of at least 
moderate diffieulty , the daily diet include a minimum of 4000 kilocabnes (kcal J 1S;443-44S; 
8:355} Strenuous hikes and winter trips may lequirc energy expenditures in excess of 7000 
keal7day That additional eaet]^ ie<}uirement is necessitated by the low ambient (cmpemturcs 
aad the increiised difficulty of v^lking on snow. Walking on loo&e level saow about 8 
times the caergy required to walk on level pavement [Calculated using data from Bogeitt 
(1:40); Fertwr (5:443)). 

Adequate food should be taken on any trip to meet the planned needi> and any demands 
brought about by emergenicts^weather changes ami delayed returns^ The ealone content <^ 
foods is not the oaly factor. The quality of food is also important. 

QtialHy. Most^hikers have hcttt aware of the need to Increase calorie consumption for 
strenuous trips FrcquenttyihisincreoscUconsumpiion uas pined by lacrea^in^the quantity of 
well-balanced meals. Reeent iaformation iadicate^ that the types of food eaten aeed to be 
adjusted for the difficulty of the exercise the altitude. Strenuous exeretsc ^nd high altitude 
tend to pnoduee aeidosi^. This acidosis coa^tribuie^ to fatigue and musele cramps. Receat 
quasi-seientific reports indicate acidosis ma> play a rote ta acute mountain sickness. 

While further research in tlus area is needed (aad appears to be fortheormng) some eontrol of 
acidosis can be matatained if protein intake is held to a minimum (50-80 grams/day) distributed 
throughout the day (1:83; ?:445-446; 8:356X The aeid wastes of protein metabolism must be 
""hsmoved from ttie body by^ the kidneys. This process takes several hours. Hence, a high protein 
' tnealpHortpexercise can contribute to acidosis, fatigue and eramps. It would seem reasoaable 
to schedule lilgli protein mealsforthe evening when vigorous exeaise will not follow. It should 
be noted that; except for periods of physical eoaditioaing. the bcKly's need for prt^ein is not 
affected by cxercUc (1:94; 5:445). ^ 

Additionally^ acidosiscanbe regulated through the eonsumption of base-fanning foods such 
as fniit. vegetables* nuts, and milk^aad by avoiding large quantities of meat* eg^. cereals 
(ineluding bread) and com panicularl> before exercise. Mineral buffers that eoatain sodium, 
potassium, calcium or magaesium ma>be used when acidosis is a problem (1. 230). Commer- 
cial tablets for eoumemeting stomach hyperatidit> contain ihe:»c elements in a convenient to 
^ use form. « . 

Since the wastes of carbohydrat<f^ and fat metabolism are excreted primarily through the^ 
luagst ihe&e waste products arc rapidly eliminated and do not significantly coninbute u> 
aefdosis (I '333 8:356) The majority of the energy required for hiking should eome from 
carbohydrates Fats, while higher tn calories pe^uait weight than carbohydrates* slow the 
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Food spoilage. W ilh^nioJcrn p^iti^kuj^iag ^itnJ fixaJ^priKc^^tng. pf^ihLms prt'scnicJ b> foixl 
spoilage c4n be ea^il) oxcrtomc. Mo^( thJtn ^H.ef> ^(orc^ k<iTT> free/c JrieJ foliJs (hoi jrc 
sutiahle fur ucckcnj c\pcJi(htns. Of course, tuitipl^tc nic^U he pu^h4^eJ imixi hiking 
spcc4alt> ^tiopN. U'hilc ihc>c fiKHjMfcuitH '.pt»ilfc^;Iil>, (lic> J^ihjxc JimtilcJ ' ^lielf life" of 
tiMl murcihani Eij5>e4rs. Sonic pnxIui^iN m^i) haxci^onM^CNbl) sliortcr hhetr U\ch. To be on 
(he safe side Ihe^c food stuffs NhoutJ be pufi^haseJ from suppliers ^^tio lute a good lumoter 
ra{c^ shortly bcfon; ihc trip. 

Other p^oblcm^ AxkI spujla^c oi^i^ur ^shcii frc^h fooJs <irc u^eJ orpai^kagcJ proUucLs arc 
rcput^kagcJ prior (u thcit use, PartKulafl) in the ^XJ^nc^ ^c-tsons anJ in t\ jnn i^limates. carc 
shuuld be given (u fre^h foods taken on tnps. c\en da) hike^. Meat, poultry ami egg products 
van spttil in a matter of hours on a hoi d^it). Spoilagci^ati bcrcdui^ed if the food b frozen prior to 
departure and then kept msulaicd m the ^etitcr of a pai^k t\ tih i^lothing or other notii^onductivc 
matenaU. (Note, [f the above pTc»vcdurc<^ followed, makci.crt<iin that tlie f^xlis vkdl sealed 
Many animals, like bears and skunksi^ tear open a pck that Mfietts of fi)od). 

Man) hikers prefer to make up their ov^n pai^kaged meals. Care shoold be taken to avoid 
i^ontainmatton of these foods dun ng the packaging pr>.H. ess. Also, the piKkagcs sliouldbc t\ell 
isealed. Heat seating devKes are available through several ehain department storc^^ 
Water purification^. The \|uajitit> of t\ jter required by tbe bod) for proper funklioning varies 
\Mth the level of s:^rtisi.. huinidity and temperature. Often thJ>4uantit> exceeds the amount 
most hikers are ^itlmg toi.arT> from h^tme. As a result, ^ater found along the tCMil serves as a 
sourt.eof moth ofthe hiker's ^atet. There are few vka(erM»urt.es thai can be assonicd to be free 
of baucrial agents that rrugli: be detnmenlal to the konsuner. Hovkever, there arem« > sources 
that have a rea^tjnable probabiUt> of bemg safe for ^.onMjnipiion vkithout treaifnem Forman) 
hikers, one of the pleaMJro^ of hiking is being able to drink water unadulterated b> chlorine, 
flourides and softeners^ 

The plea^tures of drinking t\ater in the wild i^an be severely negated \f polluted vater is 
{.onsoined^ The tripicader should kno v^ the qualit> of the v^ater in the area to be traversed His 
evjuipment li^r should im^todclhe nei.es^4r> i.hemit<i)s and ei^uipment to provide safeuaterfor 
the groop. Some form of disinfectant should be i.anietl as an emer|:enc> aid at all tiri^es The 
number of thoogbtfess and ignoram bikers is ^rowjng. The result ts that man> thaler sources 
bet^oriK temporarily polluted everi in the remote areas. The importance of the leailer fully 
mvestigaiing w ater quality in the area ^annot be o\cr emphasized. Note. As altitude increases, 
\^aterboilsata lower rcmporarure, Asa result. adCquak ^aterj^rifltatiot) ma> noT be possible 
by boiling alone. 

Hikers in areasuherc water is generally not sufc-todrmk. or those going bat^^kpaekitig On long 
trips in remote are4^. should i^onsuli a ph^ sitian to get medfEairon that wilf permit the hiker to 
hike out of the wilderness should be tontrai^i an illness assoi^iated with pollureif \i/aier 

Common Problems 

There are an innumerable \ariet) oThafards that the hiker CiKes. Infai^t^ he faces all or most 
of the dangers fa\ed by an> person. Some of the most tomnion problems are listed tn this 
Motion with abriefdcs^ftptionofanyfa*.torsthalaTc unique to hikingand mountaineering The 
NCction isnot meanr to be a^subMitute f^tr proper first aid training. Rather /it stioutd serve as a 
guide, indicating problem areas where the trip leader should undertake further stud> 

Blisters. Blisters, probably the rrtu^Uommon problem amongbikers. are injuries thar can be 
avoided almost entirel>. Uliik blisters tan o^.i.or from ^ontatt ^^ith hot objeets. most hikers 
acquire blisters on ihotr feet, Fo^ti bhstersare caused by miproperl) fitted and broken in shoes. 



wrinkled or Jamcd socks, excessive accumuiation of moisture (usually perspiration) in the 
socks and poor walking techniques. Blisters can be prevenied b> using onl> sbo^ that fit 
property {See Manning (7), GiapcerS}. Froperi> fitted t>oois(shoes) will need tobebrokenon, 
gradually, prior to an> hike. Jf backpacking Is planned the bn>ken-in boot should be further 
tfoken-in under a load equivalent to the^oad to be b^kpacked. Additionally , blisters can be 
, prevented by making sure that socks are smooth and confoim to the foot before andafterptnting 
On the boots. Replacing damp^ sweaty socks with a dry set reduces the chance of getting 
bUsie». Hiking boots are made for heel to itK walking. Foot positions otherthan heel to toe will 
cause excessive friaion and alcl in the formation c|f blisters. Areas, with blisters or prone to 
blister may be piotecte<l whh-flannel-ba'i&ked adhesive tape or foam-backed adhesive pads. 
Piesei^are available in the foot care section of most pharmacies. 

^ Bites. Througliout most of theyear, insect s/spidcrs, bees and snakes preu:nt some hazard to 
hikeis. To most bikers, tnsecis* spiders and bees hiflict Oi^ly minor discomforts. Bites can be 
prevent6d, to^me extent, through the use of commercial insect repellants. They can be 
reduced by avoiding marshes, watching for signs of bee activity and maintaining clean 
cardites. Some people areejarcmely allerg:? to insect venom. Trip leaders should interview 
each individual so' that they are.awire of any person on the trip th^as reaction problems. 
Additionally, the leader should check to make .certain that the individual has broi^t his 
medication and that someone on^he trip* other than the potential victimi knov^ the proper 
procedure for admimstcrir^g the rnedication. 

JSnake bit]^, while played ^p as a major outdoor hazard, actually account forfewerdeaths 
annually than do insect bites. While poisonous snake bites are serious problems, some authors 
claim that the victim is more a^ to go Into shock from the thoi^ht of having been bitteJi than to 
suffer severe complications f^m the bitct BucS can be prevented b> careful observation of 
One's course, particularly in are^ of prime habitat for poisono^i^snakes an4 when travelingoflT 
regufarly used trails. , " ■ 

Except for the ejttrcme 50Ujh(*m portions of the continental United States, all poisonous 
snake venom is of the hematojtin variety (asOjjposcd to neun>tOjuns). These are relatively ^low 
acting toxins which permit the individual tihie to make an appropriate choice of treatment. 
Hurried treatment is often more dangerous than no treatment. The use of snake bite kits is 
controversial. Anyone hiking in an area rich in pcusonous snakes and ^here hospUaltiattOn is 
more than 6 hours away should make a thorough study oT snake bhe treatment. . 

Dehydration. Dehydration is a common problem among hikers but it is rarely mentioned 
ejceept as dnejttreme ease under hot conditions. Booksonwinterhikingandon mountaineering 
tend to give die probrem more anention [See section on Specific Conditions^ Danidson {126)» 
and FertTer (3:34)). However* indications arc that most hikers lend to become dehydrated 
because they do not take time to e<}nsumc sufficient liquids. Dehydration encourages fatigue 
and cramps' by upsetting the body'^ electrolyle balance and hindering die ehmination of acid 
wastes, A minimum of 2 liters of water should be consumed per day with the quantity 
inercasfng as elimatic conditions warrant, Frequendy the need ejtcecds the thirst response. 
When conditions require.4 liters per day, uater should be^onsumed at every rest(20 minutes) 
regardless of desire. Small ({U^ntitc^ consumed frequently produce fo^er adverse rt^actions 
than large, infrequent doses, particularly if die water ts cold. 

Indigestion. There are a number of causes of indigestion among hikers. Spices and 
chemicals used to provide flavorand prevent spoilage often ..jiise indigestion. Dehydration and 
electolyte imbalances may produce gastiuintc^tmal distress a^uell. indigestion pmblems can 
be reduced by atlequatc water and salt Lon^mption, thorough food preparation and a less 
demanding^hiking schedule Many hikci^ have found tt helpful to cajT> eommeaial antaud 
tablets on trips for those situations that seem to inevitably ogcur. Note that unptoperty 
rehydrated freeze dried foods are often in>.ompletely digested. Inuimplete digestion can result 





in the formation of large quantities ofga^ (Ihiough bacterial action on the undigested food) 
which can bc.vcry painful and temporarily debilitating (1:319). 

DUnriicm. Diairhta ean be an extremely debilitating condition for the hiker. Most hikers 
acquire diarrhea from spoiled food or by eating from utensils that have not been properly 
cleaned. Utensils should be nnscd well tf soap has been used. Soapoften causes gastrointestinal 
distress and diarrhea (5:49). . ' . ^ 

Diarrhea upsets the fluid ami electrolyte balance in tHcJxxly. It favors fatigue^ eramps^ 
hypothermia a ndoJt lprailments brought about^by dehydration. Hikers should'bc encouraged to 
obtain. visKtTcIT physicians, tablets that stop diarrhea. Over-the-counter remedies arc not as 
effective as prescribed drugs. Also, they arc usually in a liquid form which is heavy to carrf and 
freezes. Since diarrhea can occur in the winter^ salt tablets (preferably an ekrctrolyte formula) 
should remain a part of the first aid kit all year. 

Sprains^ strains and brpken bones. Mo^Hrikers arc awaie that there is a potential for the 
occurrence of sprajns, sirains and broken bones on all hikes. Generally standard first aid 
practices ore sufficient. However, there are sornr :onsiderai ions thai are idiosyncratic to hikes 
and other outdoor activities. 

A general nitc with any ankle sprain is to avoid taking the boot off the injured foot. If the 
ankle Is spraim j. orevcnifltisbroken.it may swell to the point that it is impossible to get the 
boot back on the foot. The walk out. then , has to be made barefoot or with an improvised (or 
eut) boot. On a paved trail this would not be too bad. but on rough trails anU in the winter this 
would be disastrous. The boot should be left on the individual to control the swelling. If the 
ankle b to be soaked, sOak It with the boot on. In winter^ pack theankle and boot in snow (don't 
soak), but wateh for too imieh eooling and frostbite. 

Any injury^ paitieularly sprains, strains and broken bones, upset the txxJy's metabolic 
processes^ This upset favors ce^ heat production and results in loss of t)Ody heat. 
Hypothermia is a threat even in the summer (See "Speeifie Conditions'"). 

Sunburn. Sunburn is not only painfull but it upsets the body's heat regulatory system by 
reducing sweating (4.113). Sunburn can occur on overcast days^ particularly ii. the summer. 
Sunlight.reflected frt>m rocks^ water and snot^ can cause sunburn not only of the sIcJn but of 
areas not generally burned by thcdirect rays^ under the chin and inside the nostrils Since the air 
provides some shielding frt>m the burning uluaviolet rays, sunburn is hastened at the higher 
Hcvations where the aunosphere is less dense. Even persons whoarc tan can bum if exposed to' 
sunlight for long periods (7:274). ^ - < 

Suifbumshoutd be avoided by wcanngprotectiveclothing (hat Jong sleeveshirt Jong pants, 
even gloves}. Protective creams arc available at most phaimacies^ Mountaineering shopscany 
products developed spe^tfiually for the Londitions enuountered while hiking* including special 
lip treatments and creams for high altitude exposure. Trip leaders should insist that sun 
worshippers cover up or stay home. 

Sunburn onahikccan make movement difficult^ind painful. There may j^cswelling in severe 
casesJf sunburTfis perceived to be a potential problem on a trip (trips in mostly wooded areas 
have a lov^ risk)|the tnp leader should see that surfaee pain killers^ as well as intemal pain 
killers^ arc inelufed in the lirst aid supplies. 

Snowbllndne^ ^ sunburned eyes» Snowblindness occurs when the eyes arc btimed by 
reflected sun frorn sitOYv-LOverctl surfaces. However* sunburned eyes can oeftir from light 
colored sand and fbck m open areas such as deserts and Alpine regions. Water is another 
reflective source but generally is not a faUur for bum^ in hikers. Remember^ sunbums can 
occur on overcast daytr*^ 

Snowblindness can bcj^rcvented by limiting the amount of light that ispenmitted toenter the 
eye. InpartjLular thehght Loming frum refleuted surfaucs (generally on the ground) should be 
reduced. Sunglasses or sun goggles ^ reLommendeJ. fn emergemiies vei} small holes eut in 
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' clothing and then made into a mask will help. Jfjhehikerweais glasses^ adhesive tapceatibe 
placed over all but a small ponion (slit) of the lenses (4:120). \\ 

Sunburned ^yesshould be treated by oral admitiistrationof ^pirin (or otherpain Ullet), cold 
compresses an'd a ]ight*proof bandage. Rccoveiy may take from 1 to 3 days. The victim may 
need to be led outto the road.hcad (5:346; 4:120). 

Fmtbite» Frostbite ^Is a condition that ranges from reduced blood circulation toan area(due 
to exposure to cold) \o freezing \)f the tissue. It Is brought about throu^ contact with cold 
surfacts (especially metal)* cold liquids, wind in association with cold, and in th^ case of the 
feet, after exposure to the cold for several hours. 

Most hikers that encounter frostbite so ip situations where the temperature is sti£ ily 
below freezing and the wind speed is moderate (20 mph tp^O mph). This combination produces 
cooling of any exposed skin^(f3ce^parst fingets. etc.). While the condition produced is mild 
frostbite* it should be treated Immediately or. bet|ef yet. pr^ented. Winter hikers cany hats, 
scar^^'est mittentsandfaccmoskstoprcvcntfroslbite. Hikers jcaught in asuddcn weather change 
may not be so well prepared. Protective clothing may be made from towels (scarO. socks 
(mittens) and tee shins (hat). Note: At veiy cold temperatures and high winds the face, 
panicularly the nose aixl ears, ean become frostbitten in a matter of seconds (2:20). 

Frostbite of the to^ and feet can be prevented through m^^iniaining good eiiculatinn to the 
feet {avoid tii^ht boots* eonstrkting socks), a high calorie intake and diy socks next to the foot. 
-Other factors contributing to frostbite of the hands and feet are exhaustion and heat loss froin ' 
any pan Of the body; for exaiDple*^the neck (4:1 19), * ' 

Minor ffx>^bitc can be remedied by placing the affected part on a warm part of the body (or 
'wm'eonecke*sbodyintheeaseorthef<^et).The'faeecunbercwanitedb> placing a^ft piece of 
eloththig over the frostbitten area* the thicker the better. Under no cireumstance should the 
injured ar^ be nibbed (5:341). Rubbing will cause funher tissue damage and does not 
contribute to rewanning Additionally, ii^jured areas shouldjioi be subjected to rapid rewarm* 
ing techniques that employ heat in exceSs af-dfl^ernSS^RrSuch rapid rewanning can cause 
additional tissue damage. I 

Persons planning winter nips or trips into areas where prolonged exposure to cold )s 
aniietpatcd should consult mountaineering texts for the proper method of intating severe 
frostbite. (Mt Everest is climbed in the summer and frostbite is a problem m spite of 
Everest's southem latitude ^. approximately that of l^lsthu Florida). A better method of 
learning about frostbite treatment wouldbc to arrange for a demonstration by a physician who 
has ha^ experience treating frostbite victims. 

SPECIFIC CONDITIONS ^ , 

IhtCommottProbfettis discussed previousi) drc impairments thjt are frequently contributed 
to by conditions such as dhnatc. terrain antJ altintdt. The following Mrctions bneOy discuss 
these factors pointing out aitas of eoncem ihat leaders should sjudy in depth. 

Ctimale ■ ^ 

Climatic conditions InHuence stgniftcantl) the ntK j hike progress, the energy required, 
the amount of water required^ and tlic degi^ of fqtigue inL-utretL Climatic conditions arc 
jiuxJifted by terrain and altitude, but not akays in the manner expected by novices. For 
instance, vaUey^^are not always warmer than ridges because of thejr lower altitude, lljie 
jpresenceofa river* trees and steep valley walls V4in make sonfe^^alleysLonsidembly cooler than 
the surrounding ridges. ' w . < » 

Heat* Hikes that take place in a hot climate present the hiker with a potentially hazardous 
situation Many hikers do no^rcalize that heat vandebiliute as readily a^^uold. A result ha^been 




^piri^ situations in ^iiich heat has unsu^pcctcd^y dcbUitated a h^kcrr. 

Tnc pnm^ry M\cttn^ of the hikci in dhotclimmc arc dchydratjon, elccttol^c bal^ctr^nd 
exhaustion. Thc5^<^j)K]Eitioasc;u]0ccm n:ga;4lcssorwhcth<;i ihc humidity i$h^:gh'o^lQ^;M.bul, 
^ thc^hydia^ionr^te.aiteast, IS increa8^db>ahotdi>dintatc because dconst^ 
moistmc is lostthco^jj^Ii itspircd air. Sm^c the biker must breathe, he lias little v.-ntrDl ovce this 
lossof Avater other liiun to remain sialic 

0eh>dr(iti0ni5dredudionofi^e nonnalbody wat^(Ruid)contcnt, hUprimnril^cvidfCccd 
through the taekcfd need to unaatc^dadaxk yellow url(U^,T^eororor<^ b^, 
incbcator ortheb<x!y' s need for fluid, Thim c^^n suppr^sed ami^ivcatingcan nccuic tintil the 
bodj has daiageipusly depleted ils v^aJer supply (4J3J)- As dehydration prog^:s^e$, the hiker 
stnciejsmgly inefncientamJhisboctyisj^s^k t0(fea!4i£htheh^^ ff^tcpsaic 
ien to reduce the heatlotd(;^qpexervmng, f^ek sh;^) and replace lo^slbod) water, heat 
, SftUokc (sun slcoke) ean ensue. Heai str^tkr chanctenzied by a high body cote temperature, 
HusHed and diy skin, dizziness and A very strong ptilfe. Rem<^i?J steps include cooJtng the 
individual via immersion in ^.o!d uraiei , pl^ung the individual in the shade and mim'intstering 

^ cold itqmds to the v:etlm< : 

Hikers frequently depend on ^rcund Abater. In hotweatlier.^und w^tersourccifrKiijently 
- dis^gpuar, Hikere should drink at cveo«1*portunjt>^^ 

overlooked is the stomach. Alarge quality ofwatercaitbecafrledinihe 
sto)n3c^< exertion ii not strenuous. This could be a Ijfc sa\er in enteiseneies v^bcn: a* much 
> water possible must be eaided. 

He^t cxhausu^n occurs primj^nl} vArhen ^ noivaccltmatized person exercises in a hot t;nvi- 
rcitmesEt Jt iTCOu^ht nbou! through shifts in body fluids from the major blood vessels to 
- $everel> dj'cteJ hl\K>d vessels in the skin. The hean be^t is wc;ik and ra[)!d, Uood pTess^ice is 
lour (due to massive blood vessel di1aliofi>aiid :he ^kin iiniotstdiid <x^\ lite body tem^rotiue 
IS near norma!. Tremmen( for heat exhaiistiou in«.ludes re^t and ihe .>dnTinistr£tion of salt and 

fluids r 

, Triji-leaders shpiild be on ^luard fwr lieat exl)austion- p^nictilarty eaii> in the j^amuer ct w 
tnppj^mupanb *hii come fiomvoolci ubmaies. Sisr.i^v^nt !)e;»!^eriJa*itl/ation tanocctir in 3 
to ^i&ysifthe person exertise^^^fs^ousfy. Rcieafcb infjicate^ tha' pcf£Oi)swh{>exercBe in a 
hp^ environment nie better av^i^hnuiiifcd th4n per^or^^ t^Wlivo in d h^tcnvironmentbut lcnot 
cxeitise (3*276 J< wytkcxerttse .speeds up the 3v-"l^na<i^ation process, wcekcndhikers should 
not be expected to be aL-clim^iifed. AdditioEially. pfrsons living and working iu elliaate 
controlled butIdings:4MiM nut be expeLtedtob^ac^Siniaazedto^hol environment even ifth^* 
outside temperatures ar< highr | 
Heat cramps are br«^<ght ort thnxigh the Joss electrolytes a result of be^vy sweating 
Jlleat vratnps OLCur m the ^keteial muscles lnv^l^J^ng th»^e tht abdomina! m Jl. Electrolyt^ 
p balance iH^n be ir.ainUi.ied b« v^nsmning ctbout 16 grams'(4 k'vel te;\spoom)^salt perduy 
021^), Hikers o^ini* vominetVM^ trad (wih ^ Ai fmd 'hit many of the niea]^, iKmieularfy tk 
Jinners,havedh4£h>Jt^niem.Thi^^lc uanbru5e4torcduccthesupplementaldoscsta];enai 
0{\t^ timea. Cnfi^rtun^itet^, stn^e dinner b generally the evening nneat this salt does little to 
prytfnt cramps t^us.n^ the nikc. In ^eneml, it is f<xi>inncnded that extra ^alt be taken OJiOne's 
fooa in ordec reduce the vhancc of nause^t. 0( ^-oun^e. there Jirc commercially prep^ansd 
e'earo]>ie replacement beverages available. 

Cald^ . Hikers preparing for trips in ^.old vlumiJes, pa^liculaily when there ts snow and ice, 
■ generally should seek knoi\)cdge fror.i bi^oks vtnd e .pericnf^ed leaders The renoits of frostbite 
andhikers 'fieezingtode^h' ^re^uffiuentmoti^atjOn to seekaiKfCeand skills The:etsn0 
ji]uestion tiiciL fjo/cA cn^jfuiimeni> p.^escn; ^eriou^ hd^afCo. \ et ttan^ hikers do noi TC^Mi^ that 
senous problems vArith v\,ld wan dev^i\^ anytime ^environmental tempcraiuie istclo*"!S*C 
(70^- IVoper vafc si.sjuld be taken ditsu^ tlii^ ^1 trip partis, ^pants use^c suflrcieist ciothln^ 



and 6th<;^ gear to- sustain sudden changes in temperature aeeojnpanied by some form of 
-^.precjpitauon: \ \ " 

Hypothermia, or low body temperature, is frequently referred teas "exposure** or"expo^ 
sure sickness" and during colder seasons erroneously referred to as "freezing to death. ' 
Actually, the person dies wbenthebodyeoEetemperajjjre^chops bclow24X<75*'F)(4:l ^ 
common misconceptit>n of son|e hikers that the tempemture must be below freezing to present 
probtems oTex^sure sickn^^has resuli^^ inmany de^s. Most hypothermia cases develop 
b^wccn OPC and l(fC (32*-50**i^ (5:339). . . ' ' 

Hypothermia is acomptex phenomenori thatiequircs study to fully appreciate its importance 
to hikjnjg safety. Almost every hikechas experienced hypothermia j^'sjjmeidggr ges- Anyone - 
'^who'haS shFveretllias expenet^cedthe Initial stage of e^^posure ^ckoesi. While the ensuing ^ 
paragraphs briefly discuss hypotheiniia, the hikershould devote additional ume to studying the 
moie com^l^^e discussions ofjiyf othermia appearing in the references. Fear (4) has done an 
excellent job\in explaining the ccmplex prob^ms of maintaining body heat balance- 

Hypolhermiaean be caused or accelerated by: (a) we( clothing and skin» whether from tain, 
snow, sweat orwading streams; (b) wind, particularly in association with wet skin and clothes; 
(c) contact with cold objects (e.g. sitting on stones colder than body te|nperanjre); (d) radiant 
beat loss/partieularly through an uncovered head apd^^ieck; (e) dehydration; (0 ener^ 
expenditures in excess of caloric int^e; (g) illness; (hfihjufy, even minor cuts and blisters; (i) 
poor physical conditioning (fitness); and (j) dnigs/including medicines like aspirin and 
alcohol. Fnequently. several of these factors are in operation nt the same tiipe. Prevention of 
hypothermia requires an understanding ofits causes and the skill to counterbalance the factors 
causing heat loss. There are many gadgets available to the h^erlhatarejdesigned to facilitate 
the preventionof hypothermia. While some of these are useful, often the {liker carries so many 
gadgets that hebecomesexhausted^m^carrying the extra weight. Thampst dangerous aspect 
lies in the &ct that the "modem" hikerj^oftenprone to place lus trust (and life) in adevice that 
may ma]^nctioa» become damaged orbe lost ratherlhan trust in his skill. Every trip leader (and 
realty every htker) should have thelcnowkdgeand skills to prevent and remedy hypothermia 
with a minimum of equipment (i.e. knife and matches). 

With the exception of shivering, the symptoms of hypothermia go unnoticed by the victim. 
The cooling of the body reduces the functioning power of the brain. The victim becomes ^ 
unaware of his problem. All jrip members should be ^iwaie of hypothermia's symptoms and 
should watch for them in the other party members. Ai.(he, beginning of a trip a few moments 
spent teaching the' participants the symptoms may saye.a)ife. Vigilanceand early treatmentean 
minimize the debilitating effects of exposure sickne^sf. 

Besides shivering which can become extremely violent, other v>ijf|>roms of hypothertftia 
include: (a) impaired fine motor ability, including speech; (b) i.npaircd logic^or reasoning 
ability; (c) impaired gffjs^ niotor ability: and (d) amnesia. Eveiitually the victim becomes 
unconscious and dies from pulmonary edema and cardiac arrest <4.I04). \Vhen the body core 
temperature drops below 35^0 (95"^^) the heat regulatory system becomes inoperative. At that 
point the individjjal will not rewarm unless heat is added from an outside source!- e.g. hot 
drinks, fire, another person (5:34). ^ ^ 

T^atment forh^potherniia (assuming prevcntiveefforts have failed) should begin as s^b 
ihe imJivid^al begins to shiver. Inasmuch as possible, all of the factors that eontribtute to 
hypothermia should be mitigated. Food and warm fluids, even plain warm water, shouJ^ be 
administered w^ile the victim is still conscious. Hikeri^ijould ignore the tendency to trudg<ion 
in order to get out of the wilderness or find a predetjfrmincd camp and/or ideal campsite. 
/T6ughingitcut"canonly lead to disasteras the progress of hypothermiaj^ often very rapid. 
The tin^e between the first signs and death cm be less than 2 hours (5.340). Obviously, 
unco^sciousr^ess can occur in substantially l^s titp^. 
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Pr^lpttatton. Pn^cipitation in all its forms Dapresents a hazard to hikers. Wet clothing and 
skin conduct heat away from the body 200 times faster than when ihey are dr> (4:J02). The 
pfoljlem IS eompounded when evaporation is aecelerated by the wind. Wet trails, particularly 
rocks and logs, are slippery. They present the obvious hazards which may result in falls. Heavy 
rains causeflash floods in desert areas and in mountain valleys with steep walls. Trails that 
require fording a usually shallow stream may present the risk of drowning after a ram. The trip 
leader should have alternate routes which do not require fording streams, or the necessary 
eqiJipment and skills to get the group safely across the stream (See section on "Terrain**). 
Many trips require tjtie crossing of ^veral streams, hence backtracking may riot be possible if 
- — (he^sterm-b fealt s - after the first s tfeam cro s s in g !^ ^ ; 

Snow and freezing (jBln make trails dangerous. At the beginning and end of the winter, hikers 
should expect snow» ^eet or freezing rain even though temperatures are generally, above 
freezing. Besides the increased risk of falls, snow and ice slow down the progress of a hike and 
increase the energy cost. The trip leader should plan these factors into ^ trip by providing an 
itinerary that allows fordelays and he should require each party member to carry extra f'KKl. 

^'ind. Wind is a climatic factor that can benefit hikers or jeopardize their lives! Air moving 
acroj.s bare skin cools t.he skin by increasing the rate of evaporation and heat loss through 
convection. In a hot climate this coolt^g can reduce the probability of hfat stroke and heat 
exhaustion. In temperate and cooler climates wind becomes an enemy. The cooling proces^ 
, continually triesto force the bod> into hypothermia, Itdcpletes the body *s energy sup^Jy, oTten 
. at an alarming rate^ Under these Conditions 'jvind should be avoided and the body should be 
protected from \ii ^ 

On every trip iJjc leader should be Certain that each f^nicipant has some form of suitable 
wind protection for the^ead* neck and torso. Often this need only be a windshcll made of 
^ closely woven nylon. Such Jackets, w hen purchased from an outdoor shop, generally have a 
hood attached. When tnps are taken in colder climates wind pants are necessary as ar*nittens 
I and other warm dothing- The chilling effects of the wind can be reduced by seekn.^ -Iter 
when under extreme condtticns. Tents, trees, and the Jeeward side of any object of rca Sle 
size can be helpful. Note. The greatest increase in cooling occurs when the wind incrc^cs in 
^ speed from 0-8 kilometers per hour (0-5 mph)* 

Terrain ^ * 

The safety problems o[ various terrains arc frequently mitigated by well eonsinicted trails. 
However^ not al^ trails arc weJI constructed and some hikes take place over terrain that has no 
trail, Mountamcenrig expeditions usuall) include the traversing ofterratn where nOtraU exists, 
part toil arl>.tn snow fields. The tnp leader should be familiar with the terrain through whiehhis 
tnp will travel* It is his responsibiltt> to have the proper special equipment th^t may be 
, ncLCs^ary to safel> conve> the group ttirougih difficult pJaceSp including normally safe places 
matie lJaz?jdous by rain, IcCp snow or landslides* 

F Steep slopes. High angle slopes^ whether made up of solid rock orof various soih» present 
. hjf'fards particularl> if wet or covered with snov^^nd ice. Normally flnnsoil softens when wet. 
The.footing of the lead ^jker ma> not be much aflfecled, but as subsequent hikers traverse the 
area the surface maten^il bc^omc^ loose and past>* loss of footing and dangerous falls may 

rcsuV; 

'njf insecun:Lfootir^4ind its ^ontomit^int risks can be reduced ifthetripleaderhas a climbing 
rope and the appropriate equipment to fasten tt to the hillside. The leader must have training in 
proper uses of a rope and he must lake time to instruct the individual pan> members in ''safe*' 
techniquCSp particularly for descending. (Note, These comments apply to hikes, not rock 
climbing or those aspects of mountaineering trips that require :eehnical rock ami iee climbing. 




_ski(ls>. The tap leader must decide the distance tha is con^dercd to be safe spacing bet^^«^n 
paay members. A fall by one member should not jeopanlizc members beneath him. The 
distance will vary depending on the spcciHe eonditioas at the locatipn. 
^ Loose rocks* Some areas, particularly those above the tree line or wheie the traiV ascends 
steepty upthefallliaeofthehill.ptiesent situations wheferocksloosenedt^citherhikecs, or the 
elen^ents, may fall on a paay member. Ifthis is a prevalent condition on a trip then the paay 
members should be required to wear helmets. If the trip is only a hike withoui high angle 
eltmbs* a standard hanl*hat would be sufficient. When rocks may fall vertically on a hiker, a 
tock climber's Mmct,v^ou1d be desirable. L^koub !>houId be appointed lowateh forpiilii^ 
-itjcfcs-Paitymemt^srspiClrtgihOillabe cstaBli^^hed to minimize ihe possibility ot bcvefaflulLeii 
b^n|f injured at once. 

Trees ^deadfalls. Hikers in the woods nin the riskof beii^ hit by faliing trees and tree 
limbs. These occufrences can be brought on by climatic factors or by the hikers themselves. 
Hikers vif ho use trees as hand holds while climbiag steep trails may move the tree so that a limb 
breaksoffitoraaeighboringtrce. Or, he may slip and pull the tree down on himself or on other 
pany members. This ia/ftcr hazard is very real in forests that have a largely organie soil 
overlaying bedrock. Uifder these circumstances, the trees' roots are shallow and the soil is too 
loose to provide the roots with much holding power* * 

Climatie conditions geaerate deadfalls in several ways. High winds may blow trees over, 
break branches or loosea those already broken. Lightning frequeatly blasts branches from 
trees, particularly those trees that have large quantities of sap. Storm-brokea limfc^ generally 
make some noise as they break and, thus, give the hiker some warning. SnOw ladened branehes 
behave ia a similar fashioa. The most dangerous branches arc those large dead branches, 
particular!)^ those of hardwoods (notably the oaks) whieh rot before they break and fall. The 
rotten wood does not make much noise when it breaks, thus the hiker gets little warning unless 
the brokea limb hits sometlung else as it descends. The hazard is magnified since the limb 
fractures off the tree rather than bending and then breaking. The fracture permits the limb to 
drop almost veaically in a hortzoatal orientation so that the danger zone covers an ai3ea almost 
as long as the branch itself. The most dangerous times for this type of jleadfall are during an^ 
immediately aAer a raia, and whea there is a sudden increase ia humidity. The rotten wood 
absorbs the moisture and, ifthe increase tn weight is sufficieat, the iimb breaks. Fardhaismight 
help in some situations, but the best safety procedure is to glanee upward frequently. 

Avatanehes* Winter hiking is incrcasinginpopulartty.Wjthlhis surge in winter hiking, and 
related activities iike cross country (Nordie) skiing, the need for an understanding of the 
hazards presented by avalanches ha& increased. Avalanches can ocvur almost an> where a snow 
coverbf a foot ormore on sloping terrain is present. The grcatesthazard occurs on terrain that is 
con veXr having an angle of30 to 45 degrees and having stcveral lasers ofsnovi^ of different types 
(2:122; 4:249).Avalanches ate caused by a number of circumstances including heavy, wet 
snow over ^ry, |x>wder> snovt, wind^ rain, and undercutting through the layers of snow across 
the fall line* ^ 

To avoid avalanche ha^rdsthe hiker should keep in mind that the snowonaconvt.^ hillside 
is undera great deal of tension wau^d b> gravit> dtteinptinglopulj thesnoudown the hill. The 
snow hangsonto the ground surface and is fuahcr held in p1a«.e b> projections such as rotks and 
trees However, if the hiker takes apath across the hillside he ma> release the tensianb> cutting 
the snow's connections with its anchors. An avalanche will be thejesult. 

When in avalanche areas, the hiker should, (a) stay out of val1e>s, whenever possible, (b) 
seek trails along the spine of ridge, where possible, (c) hike through wooded areas (this vi^ill 
keep the hiker from producing an avalanche^ but vi^ill not keep him safe from avalanches 
starting above the timber line of from roi.k> slopes), (d) travel at times when the temperature is 
below freezing and the sun is not on the snow to be traversed (night, earl> morning, late 
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^rtcfnoonlt tin J {ci hike slitii^ht up ti hill (up the ftill lincj ftithci Uun uMng bviitLliBjLks or 
irawtic.s, Hikcf!> should look up frcqucnll> to .slouI for Mgns uf j^ulan^-hcb. Pjrt) nicnibcf!) 
shouUI be s^-^Ccd well apart and iraikiin avalunchc cor\j rrom ihcir u:iim>. 

There arc vcr> ft;u >ur\uor^ from Ihc large jvjljnwhc%. Tlic spcotJ of the snuw kilLs injn> 
hikcn>on iitipacU ThoM: v^hi^bunjvc the jnilul forvc arc buffot^jtcJ b> iht. ^ci^hlofihc .snov^ 
about thei^hciiloi tht; glazing o^ei uf the snxtv^ about the U^c. Rcn^uc itiuM be iimneJiatc to be 
elTedKO. Winter hikers ^ouM Jo vvcll w* a^oiJ knov^n a^alanJic .trca^^ until ihc) ha^c rc^iJ 
^e\eral -booLs on ihc bubjei^l anj travelled in a^alanLhc areas undei the ^ipcr^ibton oC 
<^xJ>crioncct^ winter mn^ln^Mn<^g1^ ] 

Altitude 

High altituik.s* thoiie tn ex^c^ of 2700 moten> (9000 fect)^ inagnir> hazar^jii founJ at lo^^cr 
elevations anJ present nc» haAat^jb to the hiker. At the higher ekvation.s, the bun tb more 
inten%e. Hcnte, bUn related pr^iblcnts(burnb, ^nov^ blindnt:%sJaica^i.t*ntuatcd.Thcaii i.s dr>er, 
therefore dehydration pr(»£;ra^M:!> more rapidl> than at lov^i^r cle^ation^. Hikcrii ma) need a2>. 
much as 4 to 5 liten> of ^^ater per da>. (Obtaining 4 ^^^<^^ ^f ^^^^^ requires a woniiidcrablt: 
amount of time ^pcnt in melting bno^v.J Weather ^.hatige.s arc often draniatiu, budjen and 
Severe. 

Efficlenc>* The amount of ox>gcn in the air varies »uh the altitutfc. \Mtile the ox>gen 
Lontent of air remain^ 20.93 percent ab high a!> man wan hike, the dcnMt> of the air dcvfcases 
,the 4)ltitudc inwreaseb. As j re.sult, the hiker auquires le>b ox>gen ^ith eo^h breath and the 
ox>£en saturation point of his blood dei^rctLse.s. At 900 mete n>, i^ork Laptii.U> is decreased b> 5 
percent ai^ a rci^iilt. This decrement increases to 25 peti^ent at 2000 nieten> and continue% to 
increase until minor efforts be^k^ie exhaustive at 5500 meters. (18^000 feet) (8.277). The 
hazard presented b> the lo^of cHkieni.) doc^ not he m gettii^ up or di^vtn the mountain. 
Rather it lic^ in the inabiht) of the hiker to efrKientl> meet emerg^nLieii tliat tail for vigorous 
<]Utvit> bULh as reaching and evui^uattng injured part) me mbcrs^iiiggin got rigging shelter from 
buJJen btonrib and i^uptng i^ith a^a!aiKhcs. HjJverii al the higher elc^atjon^ bhoukJ be highly 
skilled and knowledgeable if they arc to survive. 

Aeute mounlaEn slekness* Ai.ute mountain stLkneb!i(AMS)generall> occurs at altitudes in 
of 2700 meters, but it ^an ttt-i^ur at lo^^cr elevations, parti<;ularl> in itb milder forms. 
AM5 lb i^haiaUerizcd b> he^sda^he, nau^a, ^omjting, insomnia, impaired grobb motor abilit> 
and h>perve nidation (^.345). Whik i^urrent rescatLh »n thib area ib inwmpletc, the Londition 
seemb to be thjt of metaboh*. a^idobLs brought abuut through h>puALa (loiter than nottiial 
^ox>gen content in the air and^ hen<.L, thebmJ>^ It ispartimlarl) prevjient in thobe hikers ho 
hvenj^ai bea level but i^ho drive t^> a high elevation to begin 4 hike. Hot^evcr, even hikers ^^ho 
aM.end mountains b> foot ma> suffer AiMS jfihe ascent \s fairl> dJnM:t jnd rapid. 

If, in fact, AM5 is caused b> inct^ibohL ai^jdosis brought about b> hypoxia, tt can be 
f relented b>. as^-ending to altitude graduall> and taking (or eattngi alkaline bUbst;)nces. A 
gijdujt 4is^ent pcrniitN the bod> to in<.reasL ux>gen tran.sport b) ini^reasing the blood volume 
and hcmijgft^bin ^ont4;:ntofthe led blood ^elU (3.279). Catdiai.outpat ma^ increase temporari 
l>.CACrLi!iingunI> niodeiatclxjind takin^i frequent re%tb ( 'bieathcrsi'' bevomes on appropriate 
teiin undei thc^ci^iri^umbtan^e^> ivdl help lu remove bome of the metabuhc i^astes. Sini^e the 
Jvidne^b mu%ta]!^reniovL iiome^^f tfiL a^id » asteb^ the kon%unip[ion of large ^uantiticii of water 
bhould be helpful. Rememhcr. the darker the urine the more ^^ater the bod> necd!>* 

Mountain bKknc^b ^an be treated i^itltox>gen. ifan> has been packed in (a desirable bafet> 
praLtKe on high ahitude tnp^>. aspirin^ and rest. An)one suffering from AMS should be 
removed to a lo» elevation a^ boon as puN>ibk to a^oid ^onipILatkin%. The victim should eat 
Lafbob>d rates, partKularl) bjmpk sugars, and fruits (exi.^'^pt cranberries and plumb). Proteins 
Q "nd ceOn^ah should be avoidu^d because the> produce metabolic aCids (J.230)* 
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Pulmonary edema. Asctnc ca high dc:V^ions»*caTtlcularlyac a rapid rate, eauses hypoxia 
which may faring abouc congcsiian of the pulmonary venous system (10:335). Iht^ back 
pressure brougN about by this congestion causes plasma fluid to enter che alveoli, The 
symptoms of high attitude pulmonary cdemaare similar to those of pneumonia^ but there is an 
absence of fever (unless the victim has.another malady). Symptoms occur between 12 and 36 
hours afterreachingatlitude(2700 meters or more) and include shortness of breathe excessively 
high heart rate for conditions, nausea, vomiting, chest discomfon and b\ood stained sputum 
(5:341; 10:336). ■ ^ . 

Pulmonary etknia may bcLpitveotcii by ^low.ascenis to.altituiles-abov^2700_meters or by 
festncting physical' aetivity lo very miJd activities (or 48 hours in situations where altitude is 
^tned rapidly* 

Preventive measures may not always work. The vietim ean deteriorate rapidly. Anyone 
showing thesymptqms of edema, particularly those with "bubbly** breathing and discolored 
sputum, should be evacuated co lower altitudes and given medical attention as soon as 
conditions permit. 

AMS and pulmonary edema arecomplex medical problems that requirespeeial training for a 
trip leader to be able to treat them in the Held. Either the trip should have eompetent medical 
personnel as party merhbcfs or the leader should not plan a trip whleh makes reasonably rapid 
transportation to lower elevations impossible. 
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Chapter 5 
ICE FISHING 

OttarG. Draugsvold 
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Ice. If with that word ^u picture yourself in an armchair* highball in ha^d» or watching T^. 
hockey, you aie not yet an ice nsherman. Silting for long hours On a windswept shpet of ice 
during the dead of winter is becoming an increasingly popular sport. It is, of coursct ^ 
moderately successful method of providing fresh tlsh for dinner long af^er the trout season liaj^ 
ended. There are several methods of practicing this ancient pastime: (a) jigging lures, (b)^^ 
jigging bait, (c) bait sef^wjthtip-ups,(d)baitsets with bobbers, and(e)spearing.Eachof these 
is used for specific varieties ofgame fish in particular locales. ^ \ 

Long aAer your grey squirrel has hidden his store of winter acoms, the surfaces of nearby 
gpnds and lakes begin to freeze over. This crisp, crusty bottom ice forms first aroundthe edges 
then gradually extends toward the middle. Have you ever wondered why ice forms in this way 
or why it floats at all? As watercools do^n to4^,Centigr3de, it assumes its greatest density.^o, 
writer at 4^C sinks dowqto the bottom^ below 4*^ it becomes less dense and floats up through 
the warmer water forming ice at the surface. This cold water is less dense becau^ an 
interlocking crystalluie structure much like crocheted l^ce is forming. The fact that ice floats 
has tremendous ramifications in the natural worid and it also makes ice fishing possible. The 
ability of ice to bear loads is primarily a function of the two properties just mentioned^ the 
crystalline structure and its buoyancy. \ 

Adequate Thickness of Ice \ 

How loiig should you waitafkerthe pond isfroien over before giving Jtatiy?How thick does, 
ice have to be to support a 200'pound load? Icc and wood are comparable in mcasurcsof. 
strength. Ask your local carpcrrter which is stn>ngcrtthfec inches of^balsa wood or one int^ I 
white oak* According to SIPRE (the Snowt I^t Permafrostt Establisnment)of the Army Corps " 
of Engineers, four or five inches of new cleat icc may be stronger ()ian a foot of dd difcolorecl^ 
ice. If you arc looking for ice to support your fishing club afier a Sunday dinner, look for ice 
formed by slow* freezing, and stagnant water. Ice formed by the mdtii^of snow» refrozcn ice, 
or water rcfrozen On the surface might not support yourbeagle pups. Remember that ice is like 
wood — clear, straight grained, unwaiped wood is the strongest. Airpockets and bubbles arc to 
jce what knot holes and worm holes are to wood. If the pond has four or/ive inches of clear ice 
on it^ the time is rtghtt so button up. 

Clothing 

Asyou are thinking of how you should dress forthisouting, keep one thing in mind, it can be 
and often will be much colder on kc than in your front yard. Docs this Aieanyou should t?uy 
down^filled P^nts and coats? Probably not* Remember you arc going to be doing a lot of 
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walking and probably a lot of hole chopping. The secret to conifon on \u is layering your 
clothes. Take a lot along^ but don't put it a}l on until you need it. Boots must be insulated and 
waterproofed for there is always some water on the ice around your Hshing holes. 




Ftgure 1, Proper dotblng Is tsscntlat 



uGolng Out On the Ice 

^ When you reach the edge of the shore before you trudge out there like AdrnimlPeqy* use 
your head. The first tee you step on is piDbably the weakest. Ice around the shore is often 
pushed over dry landby thepressuTeofthec^pansionof ice formation SothisiceisnV floating^ 
it's just siting there like a beartrap waiting tospringaroMnd yourankte. Loosen your boots up 
so that if necessary they can be easily kickea^ off underwater. If you can sec a trail where more 
"eager beaveis*" have already trod, follow tl^cirpath. The ice is probably safe and perhaps one 
of these other fisherman knev^ where he was^ going and why Don't strap and hang your gear 
picturesquely from yout bod>. The chances of someone taking your picture are pretty slim 
Borrow one of the children's slcds» put your duffle on it* and trail it behind you. If you break 
throtigh* you won't appreciate your gear pushing you under or hampering your climb out 
t If the lee is clear and ^ffci, cljtni^pons (metal cleats attached to boot bottoms) will keep you 
fromdoingasplit. tf you have no trdilto follow proceed slowly Chop holes frequently tochcck 
ice strengths perhaps every hundred yards if it h very early in the season, tf you arc going 
ft£Kmg on a river you know very little about^ stop.' Early river fishing without intimate 
knowledge of the river may often leaU to a fatal aOcideni. Rcmcmberi riveis arc moving bodies 
of water.so river ice is never as Mrong as nearby lake Ice. Some rivers likethc Mississippi have 
channels that change rapidly and unpredictably^ especially early and late in the season^ 
Yesterday's "sure thing** may be "today's hath.** 
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If you aiY*. vcniunng oui on a Urge lake, r^tke a compass along Raging blizzards arc a 
possibtluy ami heavy fogs v^hiiM obhcorai^ >otir landmarks a/e quite likd> especially along 
botiom landsTn the spnngiimc* Of course, acompa&s is useless unless you ktiJ^ ho^^ louseii 
an^keq) track of ^our diieeiion of travel. The trails of many ice fjshcrmenon largo, lakes often 
look li)c cj^ch|ld^^ 3]teiipt to copy the letter '*S." It's easy to^alkasiraightline (when sober) 
by lining up iwo'^istant objects^ ono about half^^ay between ^ou and the farthest You can 
walk astrajghtlini^othenearerofthetwoobjects, ice i-onJitions permitting Walk slowly The 
two-mile track at a military pace across snow cr\isted ice is very tiring and will cause you to 
pcf^ptfe. Ohce you are pcrspiringstaymg warm ^vhen yo^j begin to frsh may be very difficult 

As you stroll along min your companiohst k^'ti|j yo ui uyia up^iii S miinne<Jn : >Lilef fl t ti- 
fishermen don't mark their hole& when they leave them. Remember re frozen ice'' A soa)ced foot 
or a broken leg will end your tnpbefore your first hole ischopped The pn^scnce of solid objects 
such as rocks or piltngs (toztx\ in the iCc* signals weaker tec around these objects As ice 
freezes, ite^^ertspressurconthcmandthcy pushbacK against the ice Thiscauscs thcieetomeU 
and refrceze, sometimes repeatedly. Rcmcmber.what was stated pre\iousLyf refrozen ice is 
always weaker. Another ri^uk of the pu^h oj^^^nding \Cc which is common on large lakes 
.vith steep shores ts pressure ridges. In this situationt the ioc cannot relieve the pressure by 
sliding upon ihcshorc* so one pun of the i^cd breaks off from the rest and partially slides up 
over There is frequently open v^ater or very weak ice between the two edges of the sheet 
.There always some danger in crossing a ridgCt but ifyoumust cross one, choose the safest 
spot carefully. Hand your wnnpan ion one end of a 30-foot rope while you cross, then do the 
same for him. Pressu^t^ ridges are to ice fishermen what fences are to hunters. ^ 

Whenever you walk on ko, the only pear on your body should be 30 feet of loosely coiled 
rope, your lifeline. This shouldn't be a i.lotheslinc but either a ^4 inch nylonora^ inch hemp 
rope. Even when walking alone thjsi.an ^ave your jife. Your potential rescuer may not have 
anything to reach you with e^^eept your li&linc. 

If you havo decided that driving your car ax,ross the ice toyour proposed spot is better than 
walking dCTQhs the kc, there *ire several important on si derations. First, it's more dangerous 
than walkmg. Due to the difforences m weights of ^.ar^andthe vagaries of tec, there isfi't arulc 
c. thumb tu follow x,unccmmg mmimum th^^knc^s. During the German seige of Leningrad in 
World War 11, the Russians' onl> supply line nas across the heavily frozen Lake Ladogadurihg 
the winter. Due to the jncunsistcncics of icc. they lost hundreds of tnicks ai^d drivers Cirs 
travchng on ice set up resonance waves withm it. Th ese wa^fs resemble the action of a whippy, 
ultralight fly rod. The periyd of thoso^vaves, the time between xiresis, is dependent on the depth 
of the water benejih the ic^. There are ^.crtiin critical speeds for various depths ihat must be 
avoided. According to SIP^C. these critical spec^ls are. for 4 feet of water, 9 miles per hour; 6 
feet of water, II mile.sanhyur.8fectof ^ater, 1 2 miles an hour, 10 feet of water, I5mflcsan 
hour,30 feet of water, 22 mj|esdn huur. A g^HxJ rule of thjiimb to follow is to drive no faMcrthan 
Pintles an hour antrl you are,sure><;aar^ over deep i^alerongoudic^ Taflgaimgojijceeanbe 
as disastrous as it is on the highway, due io wave build up. 

Handle yout tires on icc t)iesame wa> yvu would in heavy beach sand, deflate to 10 or 15 
poufUls. Lven thuugh xt is culd outside, i^hcndnvjnga\,arimice. all wihdovvsshould be rolled 
completely down. The do^rs should be left ajar and no scat belts fastened According to police 
accident records, vvhcna\,arbreaksthruughthe tco« the front end, the heavier end. usuall> goes 
in firsi. If this happens tu you« immediately thru^ the transmission into neutral and get out of 
^c vehicle. Cars seldom %jnk ^ suddenly thar there is jnsaffjcicnt time to escape Of course. - 
this should never happen if ytuM.itutout thconiirc route oftrascl on foot first Ifyouhascany 
doubts about the ice strength leave your ear ashore. 

In the laM dec tdo. the raucous sound of snovvmobtles ha^nvaded the previous near solitude 
of ii:efjshingijhe snowmubjkhandlo^ quite ^ell on tee. bur a mlnimmjiof si]( inches of new 



I ic^tsitquired (osupporta40(^poundsnovvmob]lesafdy. One common aggra 
vehicles IS that the ninhcis may freeze into the ice during a prolonged stay. So be alert! 

SelecUngaSltc 

After you,havc finally arrived at the spot temporarily WxxtrcA with fishennen* shanties, cars^ 
I ^c^f snowmobiles^ andposstbly a few fn)|cn fish* what^s next? Ifthere is a lot of heavy gear 
' in a small confined aita^bettcrmove^ little fuither on Unless the ICC Is very thick* at least 18 
inches. SIPRB has calculated that cars parked on one foot of ice will deflect i( one inch in a 
circle of 100 feet in diameter around the car Imaftipc what happens when several cars art 
cJoseiy parked around numerous shanties with hundreds of holes. Part of ice^s strength comes 
from its resistance tobendingsoitgetsconsiderablyweakerwhenbent out of shape. If others 
park near you^ at least move your car or you may be walking home. 

If your favorite spothasn^t become a parking lot Jt*s time to fish. Before you do anything 
else^pution your dark sunglasses d^pecially if the ice is snow-coveitd. You don^have to be 
north of ihc Arctic Orcle to become temporarily snowblind* Fifteen years ago^ every 
^ ' experienced icerisheiman had his own personal spud^ usually homemade, for chopping holes. 
A spud is a large chisel on one end of a six foot metal pole with a handle and hand strap on the 
other end. However* most fishermen today use a scitwlikc device called an ke auger. The 
augerisfarsuperior. lt*s inherently saf^r* easier to use, easier to contiol^andoitsaneaterhole 
with less effort. 

There are certain areas on any lake orriver usually nearaspring where fishing is consistently 
better than elsewhere. In the winter, these sptots often become the sites for numeiotis shanties. 
Most shanties are a little more than glorified outhouses providing a place to sit, a hole in the 
^ , floor to fish through^ and protection from the wind. Like any good outhouse, a shanty needs 
adequate^ ventilation if you plan to burn anything inside. Don^ believe what some manufacture 
ers of heating devices may claim. The combustion of any hydrocarbon results in the fonriation 
of carbon monoxide g^. Without prOf>er ventilation* your shanty caneasily become your coffin 
due to carbon monoxide poisoning. The same ventilation requirements exist for the less 
common portable fabric shanties. Anchor your teijnporaiy home deeply in the ice at ^11 four 
comers. Afterevery winter blizzard in Wisconsin, chanties are bk)wn three to six miles across 
Lake Mendot bceatise they aren^t property anchored. Plying or sliding shanties ar? bound to 
create an unnecessary hatard. 

Falling through the ice 

Unless you heed what has been outlined up to this point, you arccventually going to be taking 
an unexpected water bath. Your chances of meeting with success after falling through the ice 
depend on following ihe advice of the expert^. As you go under don't panic and thrash about. 
^ Keepyourfaceabove water but don't immediately attempt (o climb outp In spiteof what you 
have been told* you can stand freczingwater forsometime before succumbing to hypoiheimia. 
The record for cold water survival is held by a man who remained swimming in the 30*degree 
Bering Sea for nine hours! He Wasii^ specially Jressed for his swim either. 

The mere realistic survivtJ time for most people in if^e water is about 25 minutes. At any rate* 
your immediate danger is c'rowni^g.- not freezing. The air trapped within your clothing is 
usually sufficient to float you higherpoujh to keep your face out of the water. So* don^t lose its 
benefits by (ryingto take off yoiifneavy clothes. IfyourbootswerelooseJy tied* kick them off. 
Ifnot* forget about them Break the ice around you with yourhands until you find someslrong 
enough to hold onto and yelP for help. If you have your 30*foot lifeline* your most serious 
troubles are over when someone gets within that range. If you don^t have a rope and your 
rescuer doesn't either, have him crawl to you extending anything you can grab onto and help 
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pull you oul. Boih of you shoufdiay spread eagle on the iceaml roll udiN mvcH clcarofthc site of 
the break. If you art isolated with no ehanee of rescue, after you have found reasonably strong 
ICC, kick your feet as you pull up and roll away from the break site. 

Theit ait several earbci) dioxide powered flotation deviecs on the market. The only one 
Mvonh considering is used by divers to ascend from deep dives. It is heavily constiueted and 
utilizes two separate COt eamsters to inflate. These dcviees are not Coast Guard approved 
beeause they aren't 100 percent reliable. However, if you must travel on tricky ice, take one 
along aiid wear It 

. fee fishins 1*^^ particularly dangerous if you know what you are doing and what you are 

d u i t i g i t o n . R i m itrt&ep^niMbl fow thcv ru les: \ - - - - - — 

1 — Ice, know yours 

C ^ Car's reqtuiemenis " 

Exact knowledge of conditions 
F — Friends, always take one 

I — Insulation, layer your clothing j 
S~ Shanties, vented and anchored 

H ~ Head, use yours ^ 

I — Immersion, know what to do 

N — Numbers, of people, change conditions 

G— Gear^ tow it, don't wear it 
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te^ skatingUoneortheo1destineansorioeomotion.lt was used many thou sands of yean ago 
In thd Austnan^wjss Alpsas ameans oftninspi^naiion overthe frozen lakes from pole house ro 
pole house. At this time skates niade of bone and greased with bcai fat were fastened with 
leather ^trapstQ the bundled feet of the narives. In theeity library of Bem. Switzerland a pair of 
bone sicatcsishouscdwhteh was found in aneaiby lake and arc believed to be weli over4t000 
year» old. Via Holland (canals) and Seandinavia (fjords) skating spread over the whole 
continent and later across the world. Sinee the natives used long sticks or poles to push 
themselves foiwardt Oneean seethe relationship to the forerunner of cross country skiing and 
downhill siciing'as well. 

DescHpUon and Principles of Ice Skating 

lee skating js a method of moving over large sheets of Oat ice with the help of ^^inch^stecl 
blades of5/32-1nchwidth,inountcd to special high booh. Motion isachicvedby swingingjgide 
steps from the sole of the boot to the hip with the use of the knee as a shock absofberwhcn the 
blade is firmly placed on the ice. 

^ Ttie skater's weight on the blade creates pressuie and frictJoni which in turn creates, heat, 
N^hich melts the tee Thus the skater glides tn the direction of the length of the blade on a created 
ni^f water which quickly freezes over as the sharp edge of the skating blade passes over it. 

Ice Skates , . 

The basic skates consist of boots with steel bladcsmounted to the^olc. These skater will vary 
in size and shape depending upon the skater*s size, weight and the type of tee skatingtobedone 
{flglirc skating, ice hockey^ speed skating^ beginning ice skating, ice skahng for therapy with 
the help of assistii^g devices). 

In order to skate well and safety^ one must observe the most important factor, "proper** fli of 
die boots. The skates, regardless of their type» must fit snugly* Only thin socks or stockings 
should be worn, The toes must touch the front of the (kkh with the heel holdingflim in the back 
of the boor. The blade should be felt between the big toe ^nd the second toe in the front and 
under the center of the heel in the back. The blade must be keptsharpandthebootmust be laced 
up snMgly without impeding circulation. Loose clothing shou^ be worn in order to give the 
body freedom of movement and should also be heavy cnougNJo give the body necessary 
warmth. 
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Ut Surfaces 

fee surfaces ean be "anifteial" (outdoor or indoor) tec cither frozen from the bottom via 
pi(>es put in the ground and chilled b> ice machines, or made from pl^tic compounds J'^can 
. alsobc'^naiund" (ponds JakesMcnnts courn* courtyards, sivimming pooh) wuh the frccz^ug 
^ . ' occuning from the top, * 

Kcgardless of whether ihc ice is axtincial or naturaJ, one must make sure that the surfacc^/is 
clc^n. without encks. bumps, ruts, soft spots. stick> snow spocs and is not oveKrowded 

Safety 

Ice skating is govcmcJI)) rules in ahilKialuonfriielM^I ICCliLlks wiili il«e liLlpuf unttucior^ 
nnk guards and common sense. This means ihat races, games (such as tag, crack the whip, long 
jump etc.) arc prohibitc<f. In addition. hockc>, figure skating and dancing should be avoided 
?vhen no special areas ^re made available. Proper fitting skates and ihc help of qualified 
ins tnictoTS arc essential for safe ice skating. Once ^rs has been escabfrshed, one can also look to 
skate on natural surfaces. 

Iceskatfngsafet> onnatun>]5urficc^fsnotashighl> regutatedasonartifichl surfaces Often 
one IS left to use his own judgment. However, natural surface areas arc often equipped with a 
nearby shed containing safety equipment such as ladders, ropes and blankets. 

When natural surfaces begin to freeze, one must be aware of the thickness of the ice; the 
depth of the water beneath, the movement of the ciirrents below the surface which affect the 
consistency of the surface thickness; ruts, cracks or snow covered surfaces, 

Principles of Safety 

1. Never skate alone on an> natural surface covering a lake. pond, shallow creek or river, 

2. Never skate in liirgegroupsunlcss theue i^ known to be thick enough to carry the weight 
of an autontobilc. 

^. Skate only with people who are famifrar with the skating area. 
^* ^4. Beware of sun spots and crystallized ice. ^ 

5. Do not ice skate in the late spring since the ice begins to melt from underneath at this time 
of year. 

^ 6, Preferabl> skate on surfaces thjt have a water depth of no more than three to four feet 

7. Bewareofrefro^en surfaces. Thm canbe ver> dangerous sinee the tee might well a^ar 
to be froien in depth and in reality it is weak, 

8. Beeautiousofsnow coverings on the ice surface. Due to the weight of the snow, hairline 
craeks ma> appear in the lee and therefore the danger of breaking ihrDUgh the surface is 
increased. 

9. Afterafalion theice. bcsure to pull both amis in toward the bod> to avoid being cut by 
another's skate blade. 

BreakingThrough ihe Ice 

In the event that a skater falls ihitmgh the icC. there are several very important steps to be 
laKen. FirsL themosc impoaant iitepi;i not to panic. A peiM>n falling into ie> waters often goes 
into mental and/or physical shi^k.^ |tiscom[nonl> known that sub freezing watenean eause a 
person to collapse and even tnel}est swimqier ma> drown tn minutes In addition to the colC 
temperature of the water, lv&v>i.lothtng absorbs ihc water and the added weight helps to puil 
Ihc victim benealh ihc surface. Therefore, one must maintain emotional control and not rush to 
the spot where the victim fell in. 

Second, one mustslowi> move tov^urJ the are^ofbrokenic^ and Irstenea^refuliy to the sound 
of the ice. Stop at onc^ if >ou hear cracking sounds. You will be no helpto the victim if you go 
ihrD^gh the ice as well. 




Third, ifpossiblc, ifno rtKv^w available tiy to foim a human Ijnc by lying down on the icc. 
Hoi^ on to oi^c another*^ skates. Try to make the human line wide and long. The wider and 
longer the line is, the safer it wilJ be-as you g^t near the area or the break. 

Foufth, ifyou havearoj^, throw it to the victim for grasping. Slowly pulftherope back^or 
moveihe human Hfcc away from Ac accident spot/ ^ "^f*^ 

Bfdi»us« ladders, boards, coats or whatever else is available at the scene. NTake theaicaas 
wide as possible. It is imperative lhat the weight of the resaiets be distributed- Vou want lo 
create as little pressure on the ic^ as possible. The wider the surface aita over which weight is 
distributed, the easier it will be to f^m thcliole without breaking in over and over 
^ j^^i^ - s_j ^ ' ^ : 

Sixth, Tn the ev^t '^f breaking through the ice witti^ut companions nearby lo help, the most 
importanUule is to stay as calm a^^: possible. Try to get yourarmsovcnhe side iccaniitrv 
to slowly tnovc your chest overtheedg^ of the ice. Should thelce break, youcan move fonvaid 
until a place is reached where the ice holds. Ideally, aJiySne wbv Vatcs on a lake, pond etc. 
should carry with him a small ice pick, kniTe or special gloves Wun fHcks mounted tmo the 
palirn. With the help of these devices, one can pull himself omo the ice which will hold the 
bfdy area and roll away from the hole. Shoulri one fait into shallow water and the ice seems not 
to hold^ simply break the ice over and over wbile walking to the edge of the sutface and dry 
land. ^ ' 

Sumntary . t 

Ice skatingcanbe a very enjoyable recreational ortherapeutic activity when thepnnciplesof 
safety arc observed- Skating is recommcnde<l when the ice is ^ to l^^^iches thick either on an 
artificial rink o^dn a surface where water is acctJmulatcd for the purpose of skating {e.g. 
flooded parking tot or tennis courts). Skating on a pond, lake, shallow water, creek or river is 
only recommended if one is familiarwilh the area, cutrent, and Ihe thickness of the ice. The ice 
sHouId never be thinner than 5 inches, preferably 10 to 15 incnes thick. The following are 
recommended for a saip and enjoyable skating experience. 

I Take lesson^ the first time skating from a qualified professionaU Well-meaning friends 
unfortunately overlook 'many essential points. 

2. Uso proper fitting equipment and dress properly. 

3. Alwa^ skate in the company'of other people. 

4. Have assistive *device^vai table in the event someone should break through the Ice. 
' 5. Never skate in case of doubt or wh^re contrary to one's common sense. 

d^ltghlniitg should ever appear, remove skates immediaiely since the steel blades can act 
as. conductors, and seek refuge immediately on dry land. 
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Skiing is aitnost unique amougspon and recreational activijiies. Not only arc there twobasie 
typ^ of skiing (Alpine and Noidic) but either type can be enjoyc^ as a casual recreational 
a quest for greater perfection of technique^ or d fiercely competitive spon. Tbe 
opportunity tc ski ean easily span seven decades of one's life, females havr. the same 
oppcnuiiittes as males, and disabilities suchaslossoTsight, hearing or a limb do not preclude 
one's partlelpation. Is it any wonder that over five million people ski? 

Tbe Appeal of Skiing 

There 15 little doubt that skiing has apsychtcappeal. Skiing affords an opportunity to pursue 
an out<5oor activity during the winter. ItcanofTerthe thrill ofspeed or the challenge of skiing a 
sleep sIq^ for the first time, or maybe with a little better technique than one skied it the time 
tM^forc. One can fieek the solitude of skiing by fiinlinga seldom skied run through deep snow, or 
the relative frenzy of the erowded, packed slopes. The elothing and equipment of the spon can 
also contribute to its glamour and appeal. To be sure, the frequent style changes, eoupled with 
present fashion trends, allow the skierto display more than just htsorherability toperfoimthe 
maneuvets of skiing. , ^ 

A few years. ago when one talked about ^ing it was almost invariably about Alpine or 
downhill skiing. Alpine skitngis usually done at designated areas which provide equipmentio 
transport skier up the hill so that they can ski down. The downhill^ or Alpine skier almost 
always pays for the right to use that equipment. * 

In the last few years, there has been an appreciable growth in the number of participants in 
cipss-country or Nordie skiing. Cross-eountiy skiing differs from downhill skimg in several 
important respects. First, cross*country skiing ean be done vinually anywhere where there is 
enough snow to cover ;he ground. The eross-country skier does not need significant teiraln 
variation inoidertoengagcin the sport. Because the eross*countryskierdocs not have to ski in 
a designated area, he rarely has to pay for the privilege. 

In addition, cioss^untry skiing differs from Alpine skiing in terms of the equipment used. 
The total weightof the boot, skis, poles and binding? used by acro5s-countfy^kjer typically 
less than the Alpine skier's boots alone. This laek of weigbt is achieved in several tvays. 
Cross-country skis are sigmficaitfly narrower and thinner than Alpine skis. The boots used in 
crosscountry skiing are not prtmarily designed to offer support and therefore none of the 
weight associated with accomplishing that purpost is necessary. The eross-countiy skier's 
boots are really nothing more than athletic shoes whieh can be affixed to thd bindings. 

The bindings are al«)mueh lighter but it is not theirweight alone whieh difTerentiates them 



fromAtpinc ski bin J tngs. Cross-country bindings usually hold onlythetoe ohhe boot to the ski 
andthehedisfr^^tomoveupandduwn. It is the ability to lift the heel which allows the skierto 
perfoirn the movements characteristic of cross-countf> skiing. The equipment used in cross- 
country sViitig is also only about half as expensive as the equipment used in Alpine skiing. 

Finally, the injury rate in cmss-coutitr^ skiing is significantly lower than the injury rate in 
Alpine skiing. 

Skiing Safefy , ^ 

Skiing safety is usually discussed in the negative sense. Certainly, to many people^ the 
mention ofthe word skiingealls up images of otherwise healthy people, walking with the aid of 
crutches, with^a lower extremity encased m plaster, , b 

Much misunderstanding surrounds sluing safety. Many widely held opinions relatingtonsk 
of injury and ways to reduce risk arc completely unsubstantiated by fact. Certainly, the 
emphasisot^leg fractures is indicative of the misunderstanding whichexists. First, only a vef> 
small minority'^f injurctTskjcrs actually experience teg fractures. Secondly, while a dramatic 
injury, the fractured leg, in temns of its long-range implications, is not necessarily the most 
severe injury wlitch a skler'^ean e,xperience. 

On vay given day, the individual skier i^ exposed to a ver> ]ow risk of injury. Despite that 
low risk, however, it is real and boththe skier contemplating taking upthe sport and individuals 
responsible for the welfareof other skiers, such as directors orchaperones of ski clubs^^should 
be aware ofthe risk of injury inskiing, the relative risk ofvariousgroupsof skiers and factors to, 
take into account in both tncieasii^g the safet> of all skiers dnd deatmg with the problems which 
ari^e when a skier is injuted, . 

'ReportablUty and Causation 

There are two significant impediments to productive ^dj^cussion of the injar> problem in 
skiing The first of these is the pfobk;mofrcponabilit>. The second oftheseu the question of 
causation: 

The prob^m of what injuries should be reported limits the abilit> of i^eai^hcrs to determine 
the total numbe^ofinjurics in skiing which occur in an> one ^ason and consequently makes it 
difficult to determine an accurate estimate of the injury rate in this sport, A reasonably, 
satisfy ing definition of a rcponablc injury J!}"aph>sKaldi!}abihty suffered as a result of skiing 
or using uphill transportation which limits or pre\cntsnormdlacti\itiesfor a day oriiiofe,'Mt is 
a common practice to express an injury rate in terms of the n umber of mjuncs per thousand 
activity days or In this ease skier days. At Alpine ski areas there are usually either representa- 
tive^ of an organizatjLi, ^alleJ the Nafjonal Ski Patrol System, or professional skj patrolmen 
whose role among others Is to provide first aid to injured skiers. Because many of the more 
severely injured sUers do seek first aid from these people, the total number of injuries seen by 
ski patrols is felt to be a fairly good rcprcM^tation of the total number of skiing injuries in the 
country . It \vas accepted that not all injured skiers were seen b> ski patrols, but it was assumed 
originally that the skiers bypa^^sing the ski patrols had only minor ii^juries, 

Oarriek aod Kurland (])and Spademan {A) were among the first tocandt;j^t research whieh 
indkated that only a minority of ski ii^uries were seen by ski patrols and that some injuries, 
even significant ones« bypassed the ski patrol and were taken directly to ph>sicians for 
treatment. Oarrick's investigation alsudisi.ussed the factors influencing the probability th^tt aiv. 
injured skier woul^ report his or her injury to the ski patrol. 

^ Based on ski patrol injury lepoiti^, the injury rate for Alpine skiing \vas estimated to be 
between three and four ii\|urics per thousand skicrday ^. With improved transportation between 
m^r skiing centers and major population enters and vriih the proximity of major ski areas to 




major metropohtan areas, an increasing number ofski injuries are not treated at the area where 
the injunes ba\e iKcum:d but tn^teud the injured ^^kiers go directly to their famil> physicians or 
to hospital emergency rooms in the cities or towns v^here the> li\c. Finally, many injuries arc 
not treated b> any trained paraprofessional or professional medical personnel Reeent workby 
Requa et al (2) and Shealy et al (3) demonstrates the \alue of using closed populations to 
investigate both reporting pattemsof ski injunes and also to determine ^orc accurately overall 
injury rates. Asar^suh of such research, a more accurate estimate of the overall injury rate in 
skiing would be between eight and ten injuries per thousand skier days. ^ 

Investigation of the causesof injuries isgreatty rcstrietedby problems of reportability. There 
U keen interest in determining the ability of various types and brands of equipment and 
maintenance practices for equipment to reduce injury rates. It is impossible to be conelusive 
regarding the abdit> of such factors to reduce or conversely tocause injuries i^ithout knowing 
the number of people injured using these items of equipment or techniques. Despite sueh 
diflficulties in analyzing causation, man> statements regarding the ability of equipment, to 
reduce injuncs have been made and thc> cijntnhute to some ofrhi; misunderstanding surround- 
ing ski safety belief^. 

Skier CharaeteHstics and Risk of Iidury 

While overall nsk of injury is low, \ani>u^ subgroups the ^kting population have be^n 
identified, based on research, as being at greater nsk than others. Younger skiers, less 
expenencedskiersandthose with less skill have ahigher probability ofbemg injured than other 
skiers. In addition, the injury rate for female skiers is slightly higher ihan the injury rate for 
males. Therefore, people v^ho are responsible for skiers with those characteristics should be 
av^a(e of the somewhat higher nsk of injury and should be better prepared to deal with injured 
skiers^for whom they are responsible. 





Ffgure I, Good technique lead^ to eidoymcat of skiing snd the outdoors. 
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Tli^kier's Envtronmcnt *^ 

Skiers, as individuals and as groups, should develop an awareness ihai the skier's environ^ 
meni does pose tht«ats lo safely. 1\ [ccognUton of that can hopefully lead to preparations and 
alertness which will reduee injuries.The skier's environment in faei starts with the probJem of 
getting to the ski area. In most cases, skiing ts an off-eampus aetivity. The possibility of motor 
vehtete aecidentsism itself an important consideration. The journey to the ski area often takes 
ptaoc over winding, and tee covered ioads> through hilly or mountainous terrain. On the more 
frequent week-end trips to the ski areas, therpads are often ero wded with vehicles going to th& 
same plaee. Falling snow and fogged windshields ^nd rear windows add to the possibility of 
accidents. Because of the possibility of aeeidents on the way to the area, several recommenda* 
tions for safe driving should be followed: 1} skis, boots and potes should never be carried in the 
passenger seeuon of the vehicle; 2) drivers should have adequate protective sunglasses 
available; 3) ski boots should not be worn by the driverof the vehicle while driving to and from 
the ski area. - 

Once attthc ski area, the most significant aspect of the skier's environment is the snow 
covered terrain over which the skier will ski. While nothir^gcan be done to reduce the forcciof 
gravity which allows the skier to slide Over the snow on his skis> the individual skier's 
awarenessof two customary ski area practices will increase the probability of |he skier reaching 
the bottom^ the hitl safely. First>most ski areas provide free of charge small maps of the ski 
area which indicate the layout of t^*e trails at the area and also the relative difficulty of those 
trails Second* the Current universal system of trail markings classifies various ski slopes as to 
difficulty in a way which is consistent among ski areas. 

Once out on the hill, the skier should note the difficulty of the slope or trail before skiing it 
and avoid skiing those which»a^rding to the signs, arc beyond the skier'sability. Obviously » 
as long as there is nothing except the sign to deter the novice from attempting to ski a slope 
beyond his ability p some skiers wilt experience the confidence desitroyingexperience.of along 
and often frightening journey down a too diffii^ult slope. Class instruction or supervised group 
skiing can alleviate this problem. ^ 

Anotiier facet of the skier's environment which can also be associated with injuries is the 
equipment which is used to transport the skier up the hill. Equipment types with which the 
individual skier has had no prior experience and even familfar types at areas new to the skier's 
experience* require extra attention if problems in loading and unloading are to be avoided. 
Portunatelyp the well-managed skfarea notonly posts directions regarding the prt^rmethodof 
using the v^fdous types of uphill transportation, but also, provides assistance to the inexperi* 
enced skier using the lift for the first few times. The skier mU^t> of course, indicate a lack of 
familiarity with the equipment to receive such assistance. Frequently » the bolder* younger skier 
is not likely tomention thisnccd Ori<intation by those responsible for young skiers ^^an increase ^ 
their awareness of the need to request assistance when necessary. 

The four principal types of uphilllransportation arc. chair lifis^T-barSp pomAtins, and rope 
tows Current research suggests that when compared to chair liOs* poma lifts, T^bars and rope 
towsali pose additional problems for the beginning skier. This is probably dueto the fact that to 
use this equipment the skier has to sh\ up the hill as well as down. 

Two other aspects of the skier's environment also warrant attention. The first of these is the 
frequently high altitude of western ski areas. Programs for school-agcd skiers are usually 
conducted at ski areas not too far distant from the towns v^hcre the skiers \\\c and therefore the 
problems of acclimatization to high altitude atmospheres are not great. On occasionp however* 
groups of skiers from the midwest or the south are taken to ski areas in the highelevations of the 
Roeky Mountains The skiers going into those areas should be aware that sonic adjustment to 
the high altitude is needed The adults responsible for those skiers should be aware of their own 
need for acclimatization as well. 
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The second fai-tur ilc^crvm^ accenCion iMhe putcnCial danger pt>scJ b> mi.lcmcnc ii^cathcrat 
, ski areas. Extrenitil> told Ctimpcraturc> pi>M; che chrcac of rroscbiic. In damp or ^^cc weather* 
evqn at ccmpciacuics above freezing* che tmpropcrl> dre&:^e<I skier is exposed to che risk of 
hypotheimiajn che lacccrca^eespei.iall>. ic is[>0jksible forche>kier. partKUlarl) che>oungone, 
to be in an <idsani.ed and djngerou> st^gc of h>pothcmu4] v^ithoutbcxng ai^are of the pivblem. 
.Again* chose responsible for che v^ell being of )oung >kiers >hould be part]tuljrl> v^atchful 
during foul weather and advise che skiers Co ^eek shelcer in cheda> lodge ^^hen neces>ar>. 
Unfortunacel> . the ikiire Co get chetr nfii>ne>'s ivorth sometimes leads >Kjers to >uffer more from 
the weather Chan chey should. 

Ski Equipment 

The mosc frequentl> diM.u>!>ed Copii. in ski sjfet> i> ski equipmcnc> Freiiuentl> binding 
malfunuioni^^btamed TonnjurteA but ortenbei.ausechere^nochingel!>etob]dme. PartLi.ularl> 
a> a resutc of advertiMng, >kiers base been led Co believe che partKular c>pcs of binding!^* 
anci friccion devices and binding adjudgement :^>scem:^ i.^n all rcduLe pTobabtliC> of Jnjur>. 
Reganlless of chese claim^^f ho«vever* chere ^re fewer data cbat ind^ace che abilic> of an> 
binding t>pc or brand, anti frti.cion device or adjustment >>stem, Co NigniDcantl) reduce 
injurteSi This ^caCement should not be i^onstrued ailsue that the >Kier not unc escablished 
brands of eijuipnient but in^^lead should concnbuce Co an awareness thac rehani.e on one's 
e^yipmenC alone for .safeC> v^jll probabl> negate ii^hac ^afec> valuer the equipment has> 

There are several guldellne^whKh^klers should observe m order Coehhanu; che concrtbution 
of cheirequipmenCCoredui-Ctonof che rtsK of jnjur>. Hrst, equipmenc shouldbe matchedtothe 
skier's abiliC>. White prti.e M)meCimes md^ates q\ialic>i expensive >Ki cquipmenc is ofcen 
designed for che more 4dsani.e<I or even the t-ompctiCivc sKier. If used b^ che less experienced 
skier* suth eq^ipmenC Lould cs en xnciea^ the risk of injur> or ^t least reduce enjo> ment of 
skiing. Secondly, ski bindings must be inscalled properly. 

Fortun<itel> * pian> >ki shop> ^.^in be depended upon to propcrl> advise new sUers in jihe 
LhoiLe of equipment and arc al>u mo^t qualified Co install that e^ULpn(jenC. Iti^ t>est Co leave the 
inouncing of skx bindings to ski shop pcnionnel. Those unfamiliar wich Che fun^cion of ski 
equipment, even if mosC able crufbmen . arc noc quahfied to install sKr bindrng^. 
^ A controversial topu in ski safet> is the matter of binding adjustment. Nevertheless, it is 
nxommend^rd chat both new bindmgs and chose wbith have t>ecn on >kis for M>me time be 
Lhe^keU 4t lea^c seaM>na]l>. usmg nieLUan.vJ binding adjustment calibration equipment. All 
major bindmgsarc designed ^o that releaAe ts^^mmLtricat, i.e.* so chac equal forces vtilkause a 
binding Co release in che niedxaland laCetal direction. Tht: uM:"r<it>mdLngCestdevice can vcrtf> 
chis s>innietr>. If forves of differcnc niagniCudcs arc requin^J Co tau^e release medtall> and 
laterall). the s>mmecr> of che binding s>siem ho^ been discurbcd and the binding rtpt 
functioning properl>. As>mmetr> can result from protnidmg screw heads, improper alignment 
of heel and toe unit. L^noMon of binding anib and a host of other causes. The cau^e of 
as>invtncal relea^ should be dctemiined and corrected b> ski shop personnel. 

tquipment "Uhich is not nciv ^variants checking at the bcgmning of each ski sea3>on.The use 
of binding test equipment v^ill ind^ate wbj;ther che previous ^ea^on's use and subsequenc 
sCorage have caused deCenoraCion of the binding ^>>tein. rormerl>, a cause of >uch deCeriora 
Ciun t^as frcquc^nCl> che warping of leather booC holcs bul corrcnC buoC \lesign using pi asttc soles 
has ^c^Juced chat problem. If unc i\ unable (or unwilhng) to ha^c che bindings profession a 1 1) 
checked a good rule of chuinb is chac. while standing on chc s^is. che skier should be able Co 
*'Cwi$t ouc'* of che toe pieees. 

Uliile the booC bindmg sy hCem che most frequenc focal poinc of discussions regaixling rXt 
k 'feC>, oiher equipmenCsuch as che ski ic^elf, pules and cjochtng can caus^: injuries. LaceraCions 



resulttQg from the £krs mctaJ edges are fr»)ueiit ski Injuries. In part, these injuries are abetted 
by the use ofsuch retention systems as Mbcrg straps to prevent runaway skis, Nevenheless, a 
desire ta reduce risk of injury from one's own skis shouki never Jead to elimination of some 
formof retention system. There arc on the market, however, spring Joaded metal devices (sici 
l)ralce$) whieh witi stop the ski that has been released fiom the boot by digging into the snow. 
These deviees may have the potential to reduee risk of injury to both the user of the ski and 
^otheison the slopo. tji addition to reducing riskofinju^ toothers, tt should be noted that the 
problems associated with retrieving a runaway ski ean also be extreme. 

While the sharp tip of a ski polecanirause injury, most injuries eaused by ski poles are eaused 
by thestraps. Ski pole straps are designed and used topreventlossofthepolebuta pole is rarely 
dropped without eaiise. These eauses inelude the basket of the pole beeomingeaughtona tree 
Jimb either above or below the sutfaee of the snow or the sharp tip of the pole beeoming. 
embedded in hard paekcd snow ora stump or the earth beneath the snow, tnsueh instances the 
skier would usually be safer tf the pole were lost, Cktehinga pole in one of the manners just 
described while it ts attached to the wrist with a strap ean eause shoulder dislocation's and wrist 
and hand injuries that would not normally occur ifthe pole were releases! upon being eaught< 

Among the current fashions on the sici slopes is clothing made of the so-called ''wet-look" 
fabrit^ Despite its contribution to style, wet-look fabrics have also increased risk of injury for 
some skiers, A skier wearing this clothing who has fallen on a sleep hard-packed or toy slope 
can begin a slide which will accelerate to speeds sufficient to cause severe injury if the slide 
ends with a coUisjonwitha fixed object such asatreeorrock. In Europe someskiers whose falls 
would have becn^ otherwise inconsequential have died from injuries suffered at the end of 
uncontrolled slides. Therefore, it is strongly recommended that skiers of beginning or inter- 
mediate ability not skt steep slopes while wearing such clothing. At some ski areas» skirrs 
wearing wet-look clothing are forbidden to use the upper or steeper slopes, 

Ir^uries ^ 

Most^ki injuries are usually i^cre nuisances^ forcing the skier to take offa few days from the 
sport. Even the more severe injuries do not often deter skiing for more thana week ortwoin the 
majority of eases. Api^roximately one-sixth of ski injuries are a comt^nation of cuts, scrapes, 
and bruises. After appropriate first aid many of these injuries will permit further skiing on the 
same day. Somewhat more than one-half of ski injuries are sprains or strains. Sprains range 
from the minor ones from wtiich the victim wilt recover to normal activity after a few days of 
rest to the jnore severe which require surgical intervention. Because of their lohg-term 
implications for potential disability and because delay ean preclude effective treatment, it is 
recommended thatskiets who experience serious sprains have them examined b^ a physician. 
The remainder of ski injuries involve fractures. The term fn^ture or broken bone elicits visions 
ofsufferingon theski slope while waiting for the ski patrol to bring the toboggan^ months spent 
in plaster easts and the poten|tia1 loss of future ability to ski. Despite such ominous visions, the 
fact is that almost « II skiers suffering fractures will be able to ski again, and tn many eases 
duringthefollowing season. Needless to say the decision regarxitng the time to return to skiing 
must be made by the physician. It isalsowonhcmphasizingthat victims of severe injuries who 
retum to skTing successfully were diligent in their performance of r&abilitation exercises*^ 

Recommended Safety Procedures 

Fonunately , there are a number of factors at work to increase safety in the sport ofskiing< 
^ Among the most common and commendable are the activities of ski patrols. There are two 
types of ski patrolsat ski areas. One type is the National Ski Patrol System which iscomposed 
of volunteers. At many areas» especially m^of resons, there are patrols composes* of profes- 
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sional perM)nncl as a subsitiutc for or in addition to the volunteer patiols. The National Ski 
Palrot Sysiem'^ste^Uhcs and teaches optimum methods of handling injured skiers hy iis 
personnel. While tne actual first aid ts consistent with the recommended American Red Cross 
procedure, ihe transportation methods have been deitloped by the ski patrol or]ganizaiioD. $ki 
patrols and patrolmen afTlltatcd with the National Ski Patrol System arc usually idcniinable by 
the fact that they wear a nist*co1ored P^rl^ with a blue and gold pateh displaying ihe wonls 
NatiomtSkiPatrotSyMm. At areas where the rust-colored parka ts not wom, patrolmen can 
usually be identified by the white cross on the backs of their parkas. 

Professional ski patrolmen also under]go formal training programs to prepare them for their 
^work. Many ofthoscwnoworkat resorts in the nKHintainsoftheWc^m United States ^re also 
trained in avalanche conirol and rescue techniques and mountain rescue lechniqucs. Some of 
these professional groups are not afTiliated wiih the National Ski Patrol Sysiem but this lack of 
affiliation implies nothing regarding the copipetencc of professional skt p^irotmen. 

Regardless of the ski area's ski patrol afliJiattons it is of absotuie importance ihat the area 
seleaed for organized stiident skiing hav^ sk3 patrol of adequate stze and training. Without 
such a condition being met t determination of the type and severity of the injury as well as ihc 
probability of successful evacuation of an injured sl^ier from the slopes'to a first aid siajion arp , . 
both unlikely. Two oihcr safety-oriented activities oT note are those oTthe National Ski Areas 
AssociaiionandthcAmericanSociety forTesttng and Materials (A5TM)<11ie major ernphas^^ 
oftheactivities'of the former has been on the reduction of injuries associated with use of uptull 
trajisportation equipment Because of this organization's efforts* severe, although seldom 
occurring, lift^rcl^ied injuries have been g^atty reduced ^n number Uphill transportation 
facilities coniinuetoaccount for between 5 and tOpeicentofall reported^ki injuries, but most 
of these injuries, however, are the result of skier ineptitude. Assistance lo skiers loading and 
unloading fromuphiti transportation equipmentand efforts to instruct neophyte skiers in the use 
of equipment arc both reducing the nurnbcr of injunes to those skiers. 

It is possible for ihe leader (>f a group of young skiers to assume some responsibility for 
' reducing risk of injury of this sort \^ makirig area mana|ement aware of the presence of the 
group which will often bring the response oTthe area managcx^alertlngliftcrews to the presence 
of these skiersriDd by making the skiers aware of the availability of assistance. 

The activities of the ASTM F8. 14 Subcommittee on SkringSafety have focused on esiablLsh- 
ing standards for the construction of ski equipment and its installation and maintenance. While 
theabilityof some typesof bindings, for example, to reduce risk of injury is debatable, there is 
rib doubt rhat failure to meet standards for installation wilt increase i4sk of injury associated 
with ihat e<]uipmen^. This ASTM Subcommittee directs nmich of its effort to reducing these 
problems Another problem associated with ski equipment islhat many boots and bjndings arc 
incompatible with each other in that some boot sole and toe conftgurations reduce the release 
potential of some bindings. Another of the goals of ihe ASTM F8,I4 Subcommittee is to 
standardize boot sole configuration so^e problems of incompatibility will be eliminated. 

The ski industry can do only /o much in reducing risk of injury tn skiing. Most of the « 
responsibility forreducing the possibilities of ii^ury rests v^iththcindrviduolsikier. At presient 
the most effective deterrent to ski injuries is an increase of skiing ability. This is particularly 
true for the beginning or novice skier, tnstruetion provides the most effective avenue for tlie 
neophyte skierto increase ability. A group which lias done much to raise tlie overall ability of - 
theskling public isthe Professional Ski InstnictorsofAmerita(PSEA), By establishing uniform 
ski instruction techniques throtighout the <fountr> thePStA has made it possible for a skier to \ 
enjoy a continuum oTskt instruction in jno*ktM:tiationsregan]less of the area in v^hich heskts. 
Most successful programs foryoungikkiershave as an integral part regular instruction frumski 
schools with p$lA afniiaiion, . 
ft isunlikely that a large group of young skiers wilt^o through acomplete ski sea^n witliout 
^ least one of the skiers experiencing a signiflcanr injury. Therefore, both the skiers and tlie 
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mdividuats responsible foi the group should have ikome awareness of ttieasurcs to be caken in 
event that injury occurs. ^ 

In most eases supervisory people will not be ac the injury site when It occurs. If skiers are 
urged noc to ski alone, a pocctce tvhich oceasiOna]l> cums minor injuries i nlo facalitics. One of 
the uninjured skiers^^ar^ seek ski patrol assiscanee for ihe vietiin when an injury oecurs The 
injured ski^rshouldbe allowed CO l^e where he has fallen. Ifaski remains attaehcdtoche boot on 
an injuied Umb it should be rcmove<lont> if it is eausing pain, and if it can be aeeomplished 
without eausing additional discomfon to the skier. All movement of the injured skier and his 
equipment should be left to the ski patrol after its arrival. Not onl> arc the> trained in first aid, 
but the> are also skilled in handhng injuries in the potentiall> awkward environment of th^ 
sQow covered ski slope. AAer the victim hasbecntiansponed to the ski patrol faeillt> or the ski 
area elinie and fir^^aid has been provided, it is u»ia1l> neeessar> totranspon the injured sklerto 
his home or a more eomptete medical center. Ski injuries should be treated as sooo as possible. 
The injured skier should not have to ^ait hours for the return trip on the ski elub bus. In most 
eases automobiles areavailablcdnJ the back seatoFa car ^ill serve adequately for transpozia- 
tion. Nevenheless, transponation by ambulance should not be ruled out in eases where it Is 
apparently necessary. 
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SNOWMOBILING 

Hcniy V. Ziminski 
Unilcd Stales Forescty Service 



In I0>can,2 Smillionsnowmobilcshavcbcenproduccdandareinchehandsof useistoday. 
<2) There arc over 400 active snowmobile clubs in existence. 

Snowmobiles have a wide appeal. For winter recreation, they are used for eross*countiy 
touring, eampingt ralliest racing* skijoi^ng* iee fishing, hunting, sightseeing, and general snow 
pla^. The family ]$ a most mipoitant segment of users. Many families have more than one 
snowmobile with preleen as well as adult member^ uVing machines. Age and poor. physical 
condition of an individual need not be a deterKnt. Even those persons who lack stamina for 
downhill or cn>ss-eountiy skiing, orwho are physically handicapped, can cnjcy snowmobi^ng 
m certain circumstances. 

The appeal ofthc snowmobile is its ease of operation, its speed, and mobility. Dependingon 
engine size* stock models of snowmobiles arc capable of sp^ds over 50 miles per hour Racing 
vehictes can travel much faster. Such speeds enable operators to travel long distances into 
isolated eountiy in a short time. 

To facilitate enjoyment of the sport* bnd management agencies adiT\inistering county and 
state forests and parks, n^uional f<^sis, national parks and national resource lands* and 
industrial forest owners have designed and laid out many mtles of trails. A unifonn trail sign 
system has been tn effect on most public and industrial forest lands. To piovide a safer spoilt 
public agencies have adopted a safety code and acode of ethics which have been disseminated 
by way of brochures and manufacturers* safety manuals together with other recommended 
\ safety measures, 

Hazarxls of this sport can be grouped into three clasm. the machine, the recreational 
environment, and the spon panicipants. 

Hk machine. Snowmobiles are well engineered machines. Though they are deceptively 
simple because of their comparatively small size and ease of operation, snowmobiles demand 
the r^pcet of acomplicaied machine Snowmobiles have a tendency totiponrou^htcrramand 
sidehills Their open construction makes riders vulnerable to injury from collision or low 
hanging^Kjknebes or other obstacles. 

Snowmobiles can tow toboggans or trailer sleds designed for haultr.g extra passengers or 
supplies The safety designed trailer sleds have rigid tow bars to prevent tailgate collisions and 
to provide better control on turns Unlike car brakes that depend on the pavement for fnction, 
snowmobile brakes are designed to slow down the machine rather than stop it suddenly. 

Improved muffler systems have reduced the noise level of the newest motlels of machines. 
Howevcr.overl million machines manufactured prior to 1971 arepresently being used and dre 
known to produce noise levels unsafe for the hearing of operators. (2: 147) 



1 he recreational environment. Snowmobilmgt!> done inavariei> nfcnvironmcnls* niraland 
urban arca^. open Odds, meadows, and fnR*sl&, uvcr Oat and rough terrain; and in Isolated 
country. Snowniobllcrs cn;o> ihdr !>port on unplowcd roaih, mountain valleys and frozen 
swamplands, rivers and lakcsurfacc&.Thc&porti&popular at nighi as well as during the day 

Snowmobiles travel bc^a on Oat terrain. ^^hHcthe> can tnnvel over short pitches, the average 
machines are incapable of traveling over longsteep grades espcciall> in loose snow Deep ^now 
will mircaniachinef requiring considerable pli>stt;al exertion to free It Snowmobiles, like all 
maehLies, are subject to breakdowns. Inabilit> to perform rcpuini or to find one's way through 
i$olate<l country may leave p;isscngers vulncruble to the effect"; of exposure 

One faetor common to all snowmobiling i!> cold weather Rapid speeds expose passengers to 
high wind chtll faetorsand dan§i:is uf fru!>tbite and hypothermia Machine breakdowns in deep 
snow make walking almost inipossible unless passengers are equipped with snowshoes 
Spending the night under survivakondition!> is a possibility In man> mountain canyons, there 
IS danger from avalanehcs. Unexpected snowstorms nia> cause a group to become lost 

lee travel isoneof the most ha/ordous of snowmobile operations Drownings as a result of 
breaking tlvough the lee are one of the leading fatalities while snowniobiling (2 02) Slush 
which ts often present gn lake surfaces undcmeatha la>erofsnnw will stop a machine quicker 
than snow. 

Snow blindness, another potential hazard, i.s ^^aused b> the glare of sunlight on snow This 
danger increases tn late winter months when thawing leaves a ^aze on the snow 
The user. Sno'wniDbLlerst.an be a hazard to themselves and others Some dangerous practices 
include, operating machines at speeds excessive for the terrain, careless operation; failure to 
reec^nize hazards jnd heed wjmings, and permiUing children to operate machines without 
adequate supervision or training. In^idequate HrU aid training iind supplies can enmplteate 
injuries which might oci.ur. Insufficient preparation for a trip b) failing to obtain adequate 
maps, cjiHnpass, information on 4^ondit)onst;onecmingthe planned routCt and failing to notify 
others of the intended itinerary are other contributing factors. 

Hazard Reduction , ^ 

Snowmobifing as a sport has be^^ome m^cII established over the past 1^ years Reliable 
Comprehensive data on accidenb and injune^s relatc<l to this sport are not available There is no 
established system for reporting ai.4.idents involving sno^^tiiobilcs unless they are involved on 
highways. Through a newspaper clipping surveillance program^ the National Safely Council 
has been gathering statistics on deaths associated ^'^ith snowmobiles The most numerous 
deaths were the result of drowning, i^ollisions with other vehicles, and Collisions with fixed 
ubjcctsi including falls. 

Snowmobile operators t^ando little to^^hangethe terrain, snow eonditiun*^.and weather but, ■ 
hy taking necessary prcLautions. the> can minimize hazards and injuries 
The machine. Snuwmobile manufacturers are concerned with safety Dc!>pite engineered 
i^implieity ufcontroland handling. basK o^ner training isnct^essary for safe operation For'safe 
andetfictent iipemtionof the vehicle, the operator should become thoroughly familiar with the 
owner s manual before starting the niaf^hine for the first time. Operators should know as much 
asposstble about mechanical operation and inaintendnce Maintenance is extremely important 
for peak performance of the machine. 

Difficult maneuvers should not be aUempteUuntd an operator is thnroughl> familiar with its 
operatinn. Only through conscientious prai-ticc can an operator team the limitation^; of a 
snowmobile under different ftcid cgnditjgns. its capabilities in different types nf sngw and 
snow depihs. its fuming charaUensOcSf aini ^ha) precautions are necessary for slopes and 
rough terrain. It is important to know tbtrTniising range of the machine and provide extra fuel 
wnen necessary. All occrs must realueihat b> covering long distances in ashort time they will 



soon be in isolated countiy and thuspotentialvictimsof the weather, if engine failure occurs. 

Common scnseshouldbcuscdat all times. Hot-roddingand jumping arcfoT&Pcciall> trained 
and expcrieneed raeers. Control of the maehine is a primary necessity. Excessive speed can 
result in an upsctor collision with other vehicles or objects. RcducedvisibOityat night calls for 
slower speeds. 

Parents mustbethejudge of their children's ability to undcrsiand and control the power of a 
snowmobile. Parents have the responsibility to tnun youngsters in the safe' operation of the 
vehicle and must instill a sense of responsibility in them, j 

Many safe automobile driving practices are applicable in sno|vmobiltng. These are. maintain 
safe distances between machines, reduce speed in making tichi turtjs andjnake a cautious 
approach to highway crossings or to other trails. Driving on highway rights-of-way open to 
snowmobiles is not encouraged, particularly at nighi when automobile drivers can be confused 
by snowmobile headJights. - , . V 

Trip plamitng*For long trips or ovcm#t camping trips, several precauttpns arc suggested. A 
definite travel route should be planned. Famit>, fnends* orother eoncemi^d parties should be 
informed of the intended route and time of expected retum. Obtain maps(^jthc terdtoiy for 
which the trip is planned, as well as informatton on trail locations, avalanche nazards, and if in 
lake count ly^terminc where unsafe ice or slush conditionscan be expe^ed. Traveloyer ice on 
lakes and streams only when certain theirsurfaces are safc« On long trips, the **baddy^stem" 
of two or more machines is advisable. Advance weather forecasts are essential to reduce the 
chance of isoJatbn because of storms and to determine expected wind ehiti temperatures. 
Whenever possible someone trained in first aid techniques should be in the party. 
Equipment and sup pUeSv An cmergcnc> tool kit isanecessit>. Recommended basib compo- 
nents indude a set of gapped spark plugs, extra drive belts, plug wrench, pliers^ screwdriver, 
nictton tape, flashlight, flares, owner's rnanual, and towropc. / i 

Other essentials include a compass, matches m a waterproof container, axe. extra fuel, 
snowshocs ibr each passenger, dehydrated emergency rations, a small keule. space type 
blankets, small taipaulm. folding shovel, and d lig^^tweight block and tackle to free machines 
stuck m deep snow. Any or all of these pieces of equipment could saVe a life. 

Clothing. A most important fa\.tot forenjo> mcnt is adequate clothing. Good quality thcinial or 
wool cotton mixture underwear iscsscntt.|1. Outer Jothing should be light, ^^armtWjndproof. 
and flexible so as not to vnpede movcrtfcnt. A wool shirt or turtle neek sweater under an 
insulated windbreaker ja^^k^t, alon^ with xivind resistant ^^ool or insulated pant&. make a good 
combination. Special one-piecc &uits ^designed foi snovimobiling arc available on the market. 

Thermal boots, or leather-top rubber pac^ mthfelt inner boots, and two pairs of socks are 
excellent for keeping the feet uiann. Reece hned. insul^t^d leather mittens, or deerhide 
chopper's mitts with wool liners arc bater than gloves.,, ' 

Use a warm cap for head protection. For extreme told, a wool face mask should t>e worn. 
Tinted, shatterproof goggles reduce glare and arc effective in cold weather operation. A 
^novlmoblle saiet> helmet should be vium v.hen tT4vcling through heavily wooded areas or 
whcncvei^ there is high risk in order to prevent possible head injuiy. 
Hearing protection. Alt snowmobiles, sold by manufacturers, arc equipped with exhaust 
mufflers. Uliilc noise pollution hj& been Mgnificantly reduced, opetjtorsare exposed to higher 
noise levels than can be tolerated. The limited amount of research data available certainly 
indicates rhat 4 ^tgnlfic4nt portiijn of the snijvvmobiUng population vtiM be exposed to^und 
levels that could cjuse d(t'm4gc to their hconpg (3.22). Some form hearing protection is 
necessary. Helmets ^ certainly jpptopnate hcddgcar for operators of snowmobiles Hov^ 
ever, they are not effective heanng pa^te^tors (4.2). Expandable foam car plugs, premotded 
rubber and speual wjxcd cotton plugs pruvide excellent protection. The foam plugs easily 
^ tiformto any eat size and form a complete <kC4L Plain c^^.i^^n or cigarette fitters are ^^orthless. 
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When hcJmcU arc nt>i uwcl or ret)uireU, then muff lypc proicwtur^f although kss vunifurtjbic 
ami somcwhai inconvenient, will provide aJctjuaic protection. 

SurvlvalprecautioEis. Becoming lost orcxpcrkn^ingcquipnicntfailurcvan require pcrMinMn 
spcndantghiouCunJcrscvcft >vcaihercon<liiionv DiiU'tpum^^ isihc first rule. Keeping ^ ami 
Ucmcial. a plentiful VtOoUsuppI) anil the abUit> in light anJ keep a fire guingarcc^scniial. 
Wind shelters, using a tarp;iulin, poles. evergivOn boughs jnj piling up snu^, van be built in 
break the wimJ Constmciionof asno\% vave is another po^slblllt>. Fuod an<] energ) shuuU be 
conserved Walking out at ntghi gcneraU> shiiulj not be aitenipicj, cien if shUfwshoes are 
available. 
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Chapter 9 

RECREATIONAL MOTORCYCLING . 



A, E, "Joe" Rorio 
University of flliitois 



The rapid increase in pcpulanty of motorcycles during the laM >c^^ ts directly due to 
greater acceptance b> the Amen^an moton^t. The increased u^^ of the motorcyclea&a means or 
tnmspomtionaiKl tounng has reached a nev^ pcakof populanty in thiscountiy. This Increased 
use of the motorcycle as a meansoftransponationhascauscdan^ncrcase in its use for sport and 
lecieational cycling. 

Although the motorcycle hasbcenapopularfonn of motorized transportation and recreation 
in Europe and Asia for decades* its acceptance in thiscountiy i^ a fairly recent phenomenon, 
(37) The estimated number of cycles registered in the United States is now over 5*000*000. 
Experts p/edtct that this number could double by 1980, The motorc>clq has become popular 
because of its low cost* the relative prosperity i^f the times*,thc large teenage population* the 
move to suburbia, and increased leisure time. This |;ist factor has greatly influenced the 
development of lecreational* trail* and sports ^ytting. The development of low cost^ special- 
geared trail machines allovks fishennen* hunters* explorers^ foi.k enthusiasts* and nature lovers 
to reach theirdcstinationsvkitti an ease and speed that only a helicopter could suifxass. Many of 
these new* light* compact machines can bi; carried On a car bumper or in a station wagon, 
trailer* canipcr*orstnall boat* >ct ihcy can t^in^port a ndcr ^nd a heavy load over the roughest 
terrain. 

Regardless of why a motoruycle is to be ndden* adequate initial instruction in vehicle 
operation and development of gotxJ riding and dnving habits must be accomplished. It is 
essential that good habits be foimed eady, as it is difficult to break habits once ihey are 
developed* whether gooO or bad. ThedcMelu^mcnt and letention of good driving habits will 
help insure fullest enjoyment of recreational motoicyeling. 

Dangers of MotorcyelJng 

Although thousands of niotutty^lbts ha^ie enjuyed spons cycling without serious injuiy^ a 
motorcycle is a potentially Jangetiius piCcC uf equipment, tf used improperly. The following 
statisticsbcarthis out. Muton^yde accidental deaths have risen f'^tn 1*^18 in |964to3*l60jn 
1974* ' The mileage death rate for mutorcyde riders durir^ 1974 is estimated to be about 14 
(dejths per IO0*OO0J00Omtles of mutorcyde trjMel). Based on data collected by the Federal 
Highway Administration* the 1974 rate icpresents a decrease from the J973 rate of J6, The 
motorcycle death rate uf 14 cumpares vkith theo^erdl mutor lehide Jeath rate of 3.6 which 
includes pedestrians. U8.56> In apptiiximately 90 pcrtent of motorcycle accidents* death Or 
mjuiy results. CoUision with anuther mutor vehicle j> the predominant type of motorcycle 
accident. The great majunty of motortydc operators mioKed in acctdenb s\rt under 25 years 
of age. There is no question as to the appcjl which the -y^-lc has foi the teenager and young 
adult. 



The major contribucing circumslan^cs found In mocorcydc av,cidcnt\ is the human behmv^^r 
involved ($] pcrcenc) rdhcr Chun ihc environment or vehicle condition. The mo^ fretjuent 
eauscs of motorcycle accidents an* rcv^klesik driving, spccdmg* and failure to >ield the nght of 
wa>. Studies have also shown that motorcycle accidents arc more the fault of automobile 
drivers than tnotoKyelists, Because man> motorc>ele accident:* occuron ti^cekendsand diinng 
the summer months, it is fair to assume that most eyeltn^ is of a recrcattoaal nature. 

Baste Skills ^ X 

Reeicattonal cycling takcsplaccin parks andon boulevards moui cities, 4indcanbe enjo^^ed 
in mountain terrain on thu trails of our forest prtsorvcs. state and national patkb. and industrial 
forests. Regardless of the type of motorcycling one docs, the cyclist should be sktllcd* 
couneous, and sportsmanlike. The skilled driver ha.s Jc\clopc*d v,ompctencics that Jlov^ him to 
dri^c safel> m all situations. Basic skdis ^nd knot^ledge necessary to nde ,safel> include the 
following: 

L Care and maintenance of * 

a. lights and hom 

b. ti£ht nuts and bolts 

,e. tires tPD^riy inHated and proper tread) 
J. front and rear brakes 
J e. chain (properly adjusted, and lubricated) 

f. cables 

g. engine and tmnsmjssion 

h. battery ^ , • ^ 

i. oil and fuel levels 

2. Proper dress 

a. protective helmet (full helmet provides the greatest protection) 

b. fOQiweat (hightop boots or shoes with Ann ankle suppon)^ 

c. clothing <brightt.olon»4indhe4i>> materd) !^ut.h a> leather provider greatest protection. 
Increased visibilit> in traffit. t.an be obtained b> using strips uf reHecting material on the 
Jacket and gloves.) 

d. eye protccliun (gog^k*s or fav,e shield constnikicd of shaiterproof material) 

e. gloves (gauntlet type cuffs) 

3. Skills in 

a. operating the eqntrols 

b. starting and stopping 

C. riding tn various gear positions ' 

d. brakmg (froni and rear) 

e. tuming and eomering 

r giving signals (hand or mechanical) 

g. driving on all kinds of road surfaces ' 

h. driving in all types of trziffie »tuations 

following and ovenaking J 
j. maintaining proper lane position 

k. night drivit^. riding jn advert conditions and various wind conditions 
I. group riding 

The prevcdtng knowledge:^ and ^kilU. voupled v^iih cxpcnencc, van provide enjo>able 
recreational motorcycling. 
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Trail Riding , ^ 

Tra)JridmgisonoollhcnmUfx^|jf[^pc>offVtrojrion<ilor!>pon.\t>tJ]n^ Ridingonap^vcd 
surface IS easier than nding on jn unpjv^d [rail. "Din** riding rcquims diffcicnt Eochniquo^; 
than *road" nding and icquincs different jnd hoas iordui) oq|uipnVJn[ UsuaJJ>. cho light 
vvoighctnrlbikcsartoasiot jndsaforto handle in dinand sand Chan arc cbchcas>woighCs TraiJ 
bikes aic different in thjtthc) h«tvc special [iiVN\vi[h diffcicnc ticaddcMgnsforiraction inland 
ami dm. They .iho have hejvrcf ducy spnpgs and suspension sysioms lo accomodate the 
pounding ihcy got fmm iho ruggod terrain, Handkban arc u\uall>Vidorforgn:ator steering 
ksorago,Thobrako5 arc lc^^po^^o^fullhan a Mfcoctytklo fcduu'Eho chance oflocking wheels 
on loo!^^urfatcs.Tl]e er.gine ^upplles more po\^erat lo^^ speeds for hill climbing Trail cycles 
aic noi huili lo stop a^ quitkl) as streec machines, and the knobb> cifcs do mi hold a paved 
surface weJJ. Among che skilJs needed for ivml riding arc knowing ho^ Co fide in soU sand, 
tnudt graveJ, and up and dov^n sleep hilK, uneven teirain and crossing dilches Before one 
actempcs senous crail nding, he should gam expe^ien^.^ gf^uall> in penile terrain uncil he ean 
handle the t.>vJe under ihe van^us tondilions he ^ill enviiunCer on «in extended crail riding irip 
Additional tips for mibters arc: * * 

1. Do not fide alone. 

2. Cheek weather conditions. 

3. Check with fon»t nnger^. 

4^ Observe all conservation, fire, and litter regulations, 

5. Obtain permission before riding on private propony. . 

6. Respect signs, fences, and gales, . ^ 

7. Respect animal life, witd ordoniesticK - 

S. Respeua horsepjt-k tfajn or pc\fplc on liorsebavk, lum off )ourm^>l4>rand wait unrihrhe> 
have passed, Retnember, their mounts are not a.\ manageable as yours. 

9. Avoid nding in arc^is whivh vould be damaged b> >our vehivJc, such as soft meadows. 

arcoji \vith loose topsod, and panivularl) sleep hillsides uhere croMon might occur 
10, Be (.artful w.thrireaims and nescr &hoot at ^ame ivhile 4Lstride the machine It h not only 
dangcfou*;. hui il'K iUegal rn many states, 

I L When ndingmforcsKor ongrjsstovcrcjiands, bcsurcaspark jrrcslor i\<ittaChcdtothe 

cxliaust system. 

J2. Respe^ifesinuedarcj.ssui.h4\shJt:arCiis, watersheds, high fisl^Hrc areas, freshly seeded 

ranges. M)mc national and state parks, and horve trails. 
13. Cany a fc^Ai impcinant ruolMMth^hieir!^rcpairrhcniat.hine, Carr> tUni in a toolbox or in 

a packet fastened to the earner or bars. 
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Chapter 10 



DEVELOPMENTAL AND 



PLAY ACTIVITIES 



Anica Aldiich 
Indiana University 



Consider the factors that shape the personalUy of a child — his experiences, abilities, 
interest^t attitudes, and other traits. Developmental and pla> experiences assist in stimulating 
the child to perceive and later to develop concepts, Ifh^is to understand the woiid in which, he^ 
lives he must explore acttvel> his environtnent so he can organize and reorganize visual, 
auditory, and tactile impressions. 

The anticipation of the interests and needs of preschool and primary school children of today 
must include familiarity vttih t\vo tnedk^ ate rand weightlessness, Oneofthese i& neg!ectedin 
the piesem education jf the child and the other is not possible in the educational system of 
today. Very young children must be taught security in man> dirferem media and the safely 
procedures which feadtolsuch sccurit>. These children vtill become adults who participate in 
leisureactivitiesorpfofesstonal endeavors \^hKh necessitate security in weightlessness. Until 
equipment and apparatus in preschool and elefnentaiy environments allovt simulation of such 
vweightlessncss, teaching safet> procedures of these experiences uJU be very difficult; but it 
behooves ph>sical educators to develop some teaching progressions and knovw ledge of safety 
procedures for application in environments such as water and air 

Play is an environment in which ar child becomes involved totally. He moves, he feels, he 
lhinks»heactSf and he reacts to this situation. Because a child is receptive to play and possesses 
the potential for mastering neuromuscular skiUs earl> in his childhood^ his elementary school 
years should be replete ^^ith movement experiences. The program in physical education should 
make children desire to develop ph>siv.all>.mentalt>, and socially to their maxmiumpotential. 
ft should also motivate them to evaluate themselves and others, make comparisons, and draw 
conclusions, - 

Safe vta>s of jnovingindividualI>,v^ith groups, and vtith objects are a part of good teaching. 
Proper footgear, suv.h as rubber sole J ami heeled shoes, may be instrumental in the prevention 
of accidents, socks without shoes increase ha^rds. Skill, Knowledge, physical pctse, experi- 
ence, and consideration for others are the foundations of safe movement, M children learn ho^j 
tptaketumsj to use apparatusandobjects^ and to adjust to moving ^ith each other, the> learn to 
be courteous and to avoid careless behavior, thus preventing accidents. In addition, varied 
expenenLCj> assist them m mastering the concept of tlieir bodies moving throtigh space and the 
relation ship of their bodies to oojects in space, some stationary , as ^^ell as some objects that arc 
moving through space. Consistent safety instruction \vill teach children not to take chances. 
They will leant their Vrapabilities, and learri not to be pressured to exceed their limitations As 
the> develop physical!) and emotu>nall>, intelligent caution vtill alW them to proceed to the 
next level of achievement using the safety practices prCviousI> emp]o>ed. Ati infant ma> crawl 
in various directions orroll from side to side, thenontohis knees andone aim. This rolltngmay 
be accompanied b> kicking one leg or both legs, sv inging his aims, or rolling his head. Of 
cotirse^ thd area must be eleared of obstruction to avoid collisions. 
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Moving in such patterns requires (he child to be aware of where he is in space. He must 
develop a sense of direction. The movement of roIUng may temporanly disturb the sense of 
balanee. Seeing the world froma different angle than it appcarsfrom an upright position creates 
a sensation of eonfusion orbeing lost in one's environment. The ehild who is lolling, kicking^ 
and swinging his arms must repeat the aetivity a suffieient number of times until he canquiekly 
regain his balance and sense of orientation. Certainly if many ehildren are moving in various 
directions, in various ways simultaneously, eaeh must consider others. Not only must all the 
ehildren control theirbodies for their personal satisfaction but they must not infringe upon the 
rtghtsofothers,thetrspaees,and thcirmovements, if all are to be safe and fairto one another. 

Self diseipline nfiust be a pan of teaching eombinations of nfiotor skills and refining motor 
skills with pncsehool and elementary ehildren. ScJf discipline jis many faceted. Control of 
strength, of speed, and weight arc an adjunct to safety just as is eontrol of one's emotions an 
adjunet to nfientalhealth, or one's self diseipline an adjunct to functioning in a social unit. One 
cannot master aneriMfonment in which one ornfiore people are involved unlesshe ftrst masters 
himselt ' 

Movements Involving Others 

Children in the primary levels of !>chool are adjusting to one another in classrooms^ on the 
playgrounds and in the gymnasium. Some aggressiveness is necessary. Children should be 
given experiences in movements which involve moving with others^ in opposition to others^ 
andspactng themselves wi*b others to avoid physical vOntai.t. Ex pen c nee s should be pleasura- 
ble and foster cooperaiic competition, self-discipline^ and nficntal and phyi^Lological effort. 
Movements involving ot.icrs may bcancndinthcmselvcj^orlcadto !>tnictuied games, rhythms, 
ami self-testing activities. Dual movements range from ^lei games such as jacks^ and 
hopscotch to nfiore active games such as jump rope, tcthcrbalL and stunts and tumbling. 

As children nfiove in opposition to one another, as m tug of v/^ar, or coordinate their efforts, 
as in leap frog, they become aware of each other's nfiovcments. This awareness and body 
control lead to safe play. Jt is important for all children to team to dodge. This may cntati 
dodging stationary objects or person!^ to prevent u)lliding, or a may necessitate dodging 
nmvingobjccborpcTSonik. Qui^krea*.uon!>andnfMvcments needed for dodging are C!>pccialJy 
important to the safety of individual if the spa*wC is hmitcd by immovable boundaries or by 
limit.] tiv>n!> impo:>ed by rulc!>. Children aho mu!>t^ given experiences necessitating stepping 
over, jumping o^er ormancuvcnng around ubstatles. Thc!>c experiences !>hoiild be introduced 
by requiring movenfient at a speed. As the participants become ini^reasingly agile ami body 
control improve!>the rate of speed for completing the tasks should be increased. Children ^mII 
soon recognize that space is related to the rate of speed and that their safety and the safety of 
others h dependent upon, control of their bodies m terms of force and direction. 

ft has been said, play b a child's v^ov}.. Work in the adult v^oM demands acceptance of 
respon!>jbility,re!>ponsibiIjt> forself as vvellas others. A large part oftheresponi^ib^lity of play 
is safety \theob!>ervance of safety rule\ applied to one's !>e If as v/^elJ a^ the rui^ which result in a 
safe environment for others. Ju!>t as rLlcs of eiHuettc4rc nothmg more than consideration for 
others so are rules of safety eonsideration and courtesy to others. 

Movements Involving Qbjeets 

Objects, when combined nfiovcment 4nd ^ith understanding 4|id purpose, become 
learning tools for a child. In the early stage!> of te^nung to manipulate objects, the objects 
dictate the movement Li^htv^eJa;;ht ubject!> hu^,\\ ^s utihty bjh should be ii!>ed initially to 
prevent injury. The ^.hild is taught to ki;;ep his eyes on the object ami to bervady tomoveinany 
direction to catchtheobje*.t orto avotdbcm^hit by it. As 4 child becomes increai^mgly !>killed 
and develops concepb v>f the relationship between himself «indobjectSi hi^ niovements control 
the objects. 





Tctheitall is a prime example ofa game requiring complex movement reactions toan object. 
The ball, because of Its ^hapc and size behaves in various when struck, tn addition, the 
ball is attaehed to a rope which causes it to move in a circular pattern around the pole. As 
children strike thQ ball, il&pattemsof flight are ehanged. These variables require p]i^sical and 
mental alertness for effective and safe movements 

Movements Involving Combinations of Self» Others^ and Objects 

Movements involving self, others, and objects should afTord children challenges, pleasures 
and problems for solving. Solutions to the problems should lie tn skills bcih in breadth and 
depth, and insights into relattonshipsofproblemsprcvious1> experienced. Relays ma^ incorpo^ 
rate eomplex movements involving several people and objects of different ^sizcs, weights, and 
shapes Team effort is necessary for sueeess. In a situation inhere several objects of varying 
sizes, shapes ancj weights are passed over the head, under the legs and to the side in altemating 
pattems, team members must follow the rules and moveefficienti) aTidraptd1),sta>inginthetr 
own lines and maintaining a safe distance from the person in front of ihem. 

Combining one's movements with other individuals and with objects is not confme^l to 
games Folkdancing ma> involve individuals manipulating objects scparatel> or in unison, as 
v^ell as moving in relation toother people, and leamtng spatial relationship^. Chtldrcn's abi1tt> 
to move the bod> to a rhythmical beat ivhile simultaneousl> mantpulating scarves, balloons, a 
parachute or other objects increases the difficult) and adds to the pleasure of moving, 

nK)tor skills improve and children become incrcasingl) mature, the> begin to enjoy the 
complexities of safe movement v^htch increased numbers of people arnl objects afford. 

Movement Exploration 

Movement exploration implies scorching, re examining, or dis^oveiing through the use'oT 
the body in relation to time, space, motion, and objects, tt begins in infancy when the ehild 
stahs to kick, move his head, and discover parts of his body , As a child's knov^ledge increases, 
he teams thaLthe body has a system of levers and weights v^hich <:an be handled to maintain 
balance, shift weight and produee force. 

By the time a child starts to school he is able to execute locomotor movements and many 
non tocomotor (!.e, stationary) movements. He leams he can vary both of these^ types of 
movements, he leams ^ays in v^hich he can communicate emotions, ideas* and feelings ^ith 
his body. He may assume die roli^ of a figure skater, or a lonely man or pretend thai he is 
walking in the mud or that he is a large, angry animaL 

As the Jocomotor and non locomotor movements are combined and refined the child must 
leam to judge speed and space and to foresee obstacles as hazards. For instance, he must realize 
that in throv^ingan object, a reasonable distance bet v^een the thiwcr and catcher is necessary 
so the catcher ^ill be successful and at the same time be able to prevent the object from hitting 
him In executing locomotor movements involving speed, such as ainning from one place to 
another, imaginary stopping points or even lines should be established rather than allowing a 
child to nin to a ^all> a fence or a curbing. Bases should be flat and as close to the Hoor or 
ground as possible. Rocks, boards or sacks filled ivith sand or a similar substance arc 
inappropriate for use. Ropes, hoops, equipment for crav^ling on, over, under or through are 
tools to be used in exploring movements using die v^hole body or parts of it. Care must be 
exercised v^hen suggestingto the ^hild^ feelings, sensations, or images he may experience as he 
explores. His reactions to varying situations such as limited space in v^hi^h to^rav^l, dim light 
or tinnatural environment may minimize his pleasure as ^ell as his safety or thcsafety of \jthei^. 

The more proficient the young vhild becomes in motor skills the more die hazards m moving 
are redueed. Efficiency in movement is dependent upon correu movement pauems, con- 
sequently as the mistakes are reduced, the hazards are redueed. 



Rhythmic Activity 



Rhychm U the very <f^»cncc of physiologkal existence. The heart beais ifiythmicaUy* ihe 
eyelids move rhythmicall> . and breathing is ba^ed upon rfi>thmKa1 MinmJation. SpaiX% force* 
and time aie common toboth movement exploration and rfi>ttim. Among the needs ofchildren 
arc those involving the combining of movements with rhythmic skills. 

The element of space includes man> movement possibilities. A child ma> s^alk Toiuardf 
sideward, cr in a circled his movements ma> be big or little, nanov* or *ide. Time gives 
variationstoa walk Achildma> move at aslosh, meJiurruorfaSt rate of speed. Ashe ^^alks he 
itiay appl> force in light, heav>t relaxed* or sudden steps, controlling his movements Uj avoid 
contact. 

In introducing rhythmic activit> to children, musical game^ ^anbe incorporated. The games 
may involve responses to v^ordsor signals v*Uk\\ require a change of direction or ofbod^ shape. 
Because children identif) with their environment the> like to be or do things v^ith shhKh they 
arc familiar, such as being an airplane or mowtif]ig the lawn. « j 

Most children can execute fundamental steps (Lc.. v^alk, run, hup, and jump) before the> 
begin school These stepscati be combined Inioapattem. For example, a walk vstep)and ahop 
. executed on first one foot then Ihe other become asklp.the gallop IS a Lombination of a shall^and 
a run using a steptogether pattern A stdcv^ard gallop iDa> be interpreted aj/t^c to children. 
Most pattern dances such as a polka, sdiottische* or mazurka are built on a skip* gallop, or 
slide These and other traditional dance steps, stich as the two- step and v^altz, d^(^ combinations 
of basic locomotor movements. 

Rhythmic aciivitics present unique problems in regard to safety. Often because the experi^ 
enCcs ^re pleasurable and rh>thms arc charaLtgrized b> man> people as betng less active than 
games or self testing activities, children reavh a level of fattguc at shhtch poiqt boiy control ts 
" leaned tfTJtgOTScsrisiJsraciB^n^JTis^^ 
even more important. 

Rope jumping is a rhythmical act>^il>t The cntcial aspeet of safet> in this activity is in 
handling the rope One child ma> jerk the rope through the hanti of another. A child ma> be 
pulled off balance, or he may wrap tiic rupe arountione or more children. Definite guideline^ 
fors^feuseoftherupe^ should be established incoiporating suggCbtionsfgrthoM; using them so 
they v^ill not be misusi,d at the expense of the safety of others. The safe use of hoops require 
comparable guidelines. 

Individual scarves <>r a parachute manipulated rhythmically anti simultaneously by many 
childrcnncccsi^it^tecarefuihandlmg, A scarf can become a rcstraining^vicCira is used m that 
manner *>) one child applying it to another. Care should be taken that the activity v^ithascarf 
not involve wrapping it anHjndone^'scyest nos^of nju>utb. Lich^hild should have bis os^n^svarf 
and retain tt for his pcr&onal use^ t 

Parachutes are made of nylv^n material v^htch docs noi allov^ atr lo rcaddy pass through the 
doth In rhythmical activities t^hen children run under the parachute or reverse their holdon the 
chute so they are tempofdrily under itt time Lontrol is of the^essencc. The parachute should 
cover a child or the group only momentarily. When it js bemg folded to be stored it should not 
be v^alked updii. The material, spread on a surface sut.h as shood or asphalt* creates a very slick 
condition. 

Executing fundamental movements in cither ^rcatuc rhythmsor pattern dances requires that 
the child maintain his len^ of direction . hjs fechng for spjcc and body contrijit Rapiii circular 
movements require that a^hilde^tabhsh a pijint of focus so he smII not lose his equUibnum. 

in one sen»e.*)llactivjr> is rh>thiiiic Jn jidiurc. Whi^n muvement^ are combined repcafCiily m 
ceaatn ways, pattern^ evolve. The impacts of nuiv^ng safely alone, with a paHner or ^^ith a 
group in rhythmL activity determines to ix Icirge iiegrce the pleasure one accrues from theve 
experiences. 
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Seir^Tesdiig Activities 

Self-testing activities arc those in ivhich the emphasis is on individual impfovement and 
accomplishment, Vhxy activities of j self-testing nature appeal to aehild ^eause he receives 
satisfaetjon from relying upon himself to test his control over his environment ^ind learns to 
recognize hU stiengthsand weaknesses, 

Man> schools have s«lf-testing programs in ivhich test scores are eompared ivith national, 
state, or Jocal norms. The greatest value of eomparison Jies in individu^il appraisal. This 
program should be designed so that increasingly difficult problems in movement are provided 
for the child a:s soon as he uccompJisbes a less complex one, 

Self^testingaetivities increase the child*sawarcnessof his need for greater bod> control and 
improvement of his balance, timing, and coordination. He Teams how to fall and land safely * 
from a jump. Not onl> are personal potential and aehievement recognized through these 
activities, but achlld also leamsappreciationfor others' abilities, tn tumbling heleams to assist 
others by spotting without injury to himself, 

M a child is introduced to a new combination of skills, he should be taught the accoinpan>- 
ingand appropriate safety rules and procedures. Such teaching provides for skills and safety to 
develop Simultaneously and a^ skills beeome more profiLient safety procedures became more 
hobitual. 

Games 

Games provide reereation a,s well as educational values for children, Voung children enjo> 
associatis^ .vith other children, meeting the goal of the game, andt^opiog tviththe complexity 
of the rules, 

In selecting a came ii is jmponani to determine ^^hfthe^ it can he adapted to t he available 

spa(^safeJ>, ivhetber It interests thechildren, provide!) ^jgdrou^ aetivit> and emotional release, 
offers expenences in social adjustment, requir&^ stratc^, and utilizes skills appropriate to the 
chil^dren's stage of hiotor development. Incorporated within the rules of the games, children 
pla> ivith such Ipcomotor movements as chasmg, tagging, throwing, batting, and kicking. It 
has been said that games aie one of fhe richest environments for fostering aggressiveness. 
Children should be taught where to tag another and (he force to be applied to prevent injuiy, 

Veiy >oui^, children live in an **\" centered environment. When the> enter school* it Is 
necessar> for them to become accustomed to agroup>4tuationscthe> ma>becomeamembcrof 
a *'we'* environment, fntroductor> games of circle and line formations provide an^xccllent^ 
setting for this transition. Gradually, children progrcsii from solo and parallel playing to 
becoming a member of a group and feeling an allegiance to a team. Team games with a 
minimum of rules lead quickly lo a spirit of cooperation. As games become more highly 
organized the needfordiscussion and straieg> increa^. Relays fosicr the icam idea, Throogli 
then:^ a child ean be taught that he i& racmg for the group or leam to which he belongs while 
adhering to the rules, thus preventing injuiy and accidents. 

Boys and girls at the intermediate level enpy learning and participating in advanced team 
games. The games should be geared to require motor coordmation, social intelltgencc, and 
self -discipline appropriate to their maturity. It is a fallacy for adults to insist upon regulation 
equipment, regulation playing courts or fields, .ind aduh competitive standards, Notonl> could 
thesepracticesbeinjurious tothe safety ofthe immature child, but the maprity of 9 lo 1 1 year 
oldspreferequipmcnt and rules which will allow them to u^e those skills and knowledges which 
their stage of development permits. 

This phase of physical cduvati on provides an avenue for excellence inperfoimanee due to a 
continued reHnement of skilh ab the child v^orks totvard mastenng progressively complex 
movement patterns, ^ > 



Activtlles Involving Playground Apparatus 

> 

No longcf arc ha()lofU available fur ^htlJrcn to cnjo>.TTCc:^in parK^ (.annot be nurtured m>r 
will Ihcy gfoii if chiljitn, as thc^ climb them- break bnin^hc^ or ^Kin the bark- Playground 
app^u^usfumi^hcbchildrcn vtithanoppuitunitv torcuch.bcnJtpuIlt bVkmg.anJchrnb muth 
the smc way that haylofts and trees once dm. ^ 

Tbcsc activities develop the upper portion of the body, providing the chilJ fumisheb the 
noovement. Apparatus Vrhich i^ tlcvelopnocntal m nature includes horizontal Sjar^ and ladders* 
jungle gyms* and climbers. Once Ihe equipment has been Mfel> installed and is pcnodwUy 
tested, the buiUen of safety slu^uldbe plated on the^hildivhenhe J^u<ktnglbe equipment, safety 
rules should be reduced to a niinjrnum.The hand gnpr the correct dismount, and the nutnberof 
ehildrcn using a single pieee uf apparatus should sufliee for safe cquipmeni use. 
. Tbe safest hand grip i^ placing the lingei^ over the ning^ of a piece of apparatus ^ith the 
thuinbunderthe rung and locked over the lingers. tbe child v^alk^ the horizontal ladder ^^^ith 
his hands, this graitp a nalural une a^ he reaches fur the neM rung. Thi^ gnp abo applies to 
climbing rqpes or pole^. In the u<ke ofbVkLngtngnngb,v,tin)bing pulc^ jndropc^, children ^huuld" 
be seated sittcby side facing the apparatus <kO thc> vkillbeabletij seethe panictpjnt. There ^^^ill 
not be an urge to crowd forward for one's tum and yet all vkill be d ^afe dislance from the 
app^&TBtus. Attempting tu line childten up une behind the utha4ibjfed»!>tancc4»rectl>beliir 
piece of apparatus b a futile attempt m teaching safety because the nalura) jnchnalion ib to movc 
forward tov^ard the focal point v^hich is the sv^mging nng^, the cttmbing rupcs or climbing 
pole^. Young .children should be taught the rupe^ and pule^ arc to be u^cd only for climbing. 
The rings are fur ^v^tnging. They ar^ maUe tv>v^ork by the <^hdd grasping one jn each hand and 
running forward until hib feet can nu lunger touch the floor* no other persons should propel a 
diiTd ^ho ^^intfiPb" rf? f'"**^ ^ ^^V*' ''^ -irr-"^^^"^ '-^^^"^^^ ^..^nsidcrcd as a unit 
confined to <i designated area b> virtue of ho^^ and vChere the apparatus ^^jII be used. A child 
iJiOuld mose from one unit t^ another b^ follov^ing certain hne!> of direction. He should walk 
froir one pbce to another. He should ncier cut in front or behind a piece of apparatus that 
atlovks movement, such as the svk inking jings. When children arelir^t learning to rotate from 
une untttu anothent is ^i-^ to base them oil rotate at one tin ic.Thefi^llo^Mng diagram suggests 
a safe location and rotation pattem for thosi; ujiing •.limbing rope^« climbing poles^ a folding 
horizonial ladder, swinging rings and stall bars. (See Figure I) 

Ttieonly^differenccin the hand ^np in vkorking thi; horizontal ladder and climbing the ropes 
orpotesjs thdt the hands are pla<.ed hi>rizonta[l> on the ladder \^hile on the ropcsaod poles the 
hands are plaeed vertieally. 

Tbc important aspect uf dismounting from apparatus w the manner in ^^hich it is executed 
rather than the surface to ^^hiv,h one dts[nounts. If a child drup^ carelessly from an apparatus 
because he thinks the surface wtll •.umpcniiate for the poor dismouot^ii^ury may result. Sand* 
tanbarkt or turf ^^omb) usei^an cause ai^hdd to land off balarcc ^hen hedismounts. Too often 
achild uses a rubberized surface « « mat under apparatusa>alaoJing^mtch. A i^orrect dismount 
precludes the chiU >vk eight f .jm iioingbacK^^aiUand assumes that his feet ^^dllandsolidl) m 
a parallel poMtion. His hands should be m front of him lo cusv lie needs to touch them to the 
surfaeeforbaJs' 

A starting place painted on the appiiratus or direettonal arru^^s on the surf^iee under the 
apparatus v^ill aid in e<{uali^mg the use of eijuipment as v^ell as minimize the incidents of 
ehildren approaehing the apparatus in opposite directions. 

Figure 2 suggesba plan for locating ttppJfatu^ and md^ates the line of direction to follo^^ iu 
moving fromone piece of apparatus to the next. Note that the dtmbin^ apparatus is inier^per^c^ 
with appaj^tus from whieh a child can hang.^ 
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F]g:ure 2: 

Tbb miiilan pUn altofws c»ch group In a dass to hav« the opportunity to u£« (lv« different type£«( 
suspended apparatus. 



Sutnmary 

The ^fety factors involved must be consttkred in relationship to all movements^ ChiljJrcn 
should develop attitudes that foster respect and consideration for others as fhc>~move and 
practice habits that will eliminate safet> hazards for themselves andothers. Children often have 
moreeourage than wisdom Theymustexercisc self-discipline and (earn how toanticipate what 
may happen in various situations brought about by movcntent and how to react to these 
situations Strength* eoordination. agilii>. balance* and nexibillt) are essential if one is to 
move safely* 

Living is an adventure, an exploration Modem living presents increased hazards because of 
the movements of many people and objects of varying sizes, shapes, and speeds. If man is to 
move^afely with the ma£$e^. he must first learn in his >outh to move safely as an individual and 
then with groups in eomrolled environments. 

Finally, one must have received the reception of stitnult and the deletion of inappropriate 
eonsidcrationft to which he should respond if he is to remain safe in uncontrolled situations or 
fluid movemems Habits of safety responses are the result of a child learning the problem, 
learning what is expected of him ia relation to the problem, being led to the solution of the 
problem andexpcrieneing the regard of the solution without ent^ountenng safety hazards that 
are never identified* that are insurmountable* or that are never eliminated* 
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DOUBLE SET OF- 
HORIZONTAL BARS 




JUNGLE GYM 



JUNIOR HORIZONTAL 
LADDER 



ARROWS REPRESENT A SUGGESTED ROTATION PLAN 





SWEDISH GYM 



PARALLEL 
BARS 




CHAIN 
CLIMBER 



Figure 2i ^ plan for \tK$\\ng pta>'groti>td apparatus. 
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